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Low Tension AN important step has been taken by 
Street Lighting, the Edison Electric Iluminating Com- 
pany, of New York City, in the lighting of Fifth avenue by 
arc’ lamps operated from the existing underground network 
of low tension mains used for the distribution of current to 
incandescent lamps. It is the intention of the company to 
use two arc lamps in series at each point where light is 
called for, the method of support adopted being the ordi- 
nary double bracket suspension, one lamp hanging on each 
side of a neatly designed pole. There is ro better thorough- 
fare in any American city for the display of 
the possibilities of this system of electric lighting and the 
aristocratic residents of this magnificent avenue have made 
no mistake in finally deciding to abandon the insufficient gas 
light and substitute in its place a system which is much 
better adapted to the needs of such an important street. 


Test of an Aro SO very few accurate and reliable 
Light Station. tests of central stations have been 
made, or at least have appeared in print, that the results of 
an efficiency test made by Mr. Frederick Bedell of Cornell 
University, which are published elsewhere in our columns, 
are of special value. It has been necessary in the past to 
rely too much upon laboratory tests and measurements 
taken under ideal conditions, and it has been practically 


impossible to obtain trustworthy data of a more practical 


nature. The results obtained under actual working cun- 
ditions are not only of interest to electrical engineers but 
they have a direct bearing upon the financial side of the 
question. This test was made in a small arc light station, 
a station which may_be taken as representative of many 
others of the same class throughout the country. To ob- 
tain a fair average, runs were made on four consecutive 
days under perfectly normal conditions, and the mean of 
these results taken. Itappears that the mean commercial 
efficiency of the plant was 59 percent. The efficiency at 
full load was only slightly higher, being about 61 per cent. 





Electricity in the THE concluding part of Mr. Deadman’s 

English Navy. interesting paper on the ‘‘Applications 
of Electricity in the Royal Dockyards and Navy” gives an 
account of the practical tests and measurements to which 
electric light engines and dynamos are subjected by the 
Admiralty authorities before being accepted. This prac- 
tice can only be conducive to good results, not only by 
bringing to light serious faults that may exist, but also in 
spurring dynamo and engine builders on to produce care- 
fully designed machines. The English practice of coup- 
ling marine dynamos direct to engines here de- 
scribed is one that we have at length begun to 
adopt in this country, but rather from a desire to save floor 
space than from predjudice against high speed, which was 
the deciding cause in England. The subject of electrical 
communication and signals is gone into at length, but the 
advance in this directiou cannot be said to be very great. 
As long as primary batteries are used to actuate signal- 
ing and similar apparatus, we cannot expect confidence 
to be placed in them, or much improvement to be 
made. Almost invariably the fault lies in the battery, 
and as invariably the apparatus receives the blame. 
By using a few cells of storage battery recharged at 
night, or at intervals, or connecting with the lighting 
mains on ships having a dynamo always in operation, a 
reliable source would be secured and then some progress 
would undoubtedly soon follow. Mr. Deadman’s want of 
confidence in the application of motors to various duties 
aboard ship is rather singular. It is true that there is not 
much gain in security in substituting a dynamo, motor 
and conductors for a steam pipe, but in many places 
aboard ship the motor has a balance of advantages, as 
when used with ventilating fans, for supplying ammuni- 
tion and in other ways. 


Horses vs. Electricity MR. FRANKLIN L. Pope, in the cur- 
in Country Work, rentissue of the Engineering Magazine, 
calls attention to the importance of this subject the dis- 
cussion of which was opened by Mr. William Nelson Black 
in two articles recently published in our columns. Mr. 
Pope points out the need of thorough discussion of the plan 
proposed for the construction of electric railways in 
country districts and for the general distribution of electri- 
city for use in farming operations, and expresses the 
opinion that this is ‘* the most important problem pressing 
for a practical solution to-day.” ‘Those who are interested 
in this question will find some additional information in 
the figures for the estimated cost of such a system which 
Mr. Black has gathered from various sources and em- 
bodied in his third article published elsewhere in our col- 
umns this week. Doubtless many will take exception tosome 
of Mr. Black’s figures as incomplete and therefore mislead- 
ing. It must be remembered, however, that no plant of 
this kind is now in existence, and to obtain figures that are 
even approximately fair is a difficult matter. The figures 
given are baséd on certain conditions which have been as- 
sumed merely for the purpose of forming a basis upon 
which an estimate could be made, and it will occur to many 
that they do not fairly represent the existing conditions in 
many of the agricultural sections of the country. In most 
of the Western States, for instance, the country roads occur 
with the greatest of regularity at intervals of one mile, 
instead of two miles apart as assumed in the estimate made 
by Mr. Black, Then, too, it does not seem quite fair to 
assume that therural electric railway will lead, for some 
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time at least, to the entire abandonment of the existing 
country roads and remove the present expense of keeping 
them in repair. This, however, is a small part of the total 
expense chargeable to the horse and on that account can- 
not be considered of so much importance. 

Blectric Wiring THE growing stringency of insurance 

Specifications. rules for the installation of electric 
light wires, and the demand for sightly and thoroughly 
efficient work, would be a matter of less concern to electric 
light contractors if architects and builders would recognize, 
or be brought to realize, what important factors they are 
in the matter, As it is, in very rare instances do architects’ 
plans and specifications conéain any of the provisions that 
would not only lessen the difficulties of the electrical con- 
tractor, but would enable him at the same time to execute 
a job in exact accordance with the spirit of insurance rules 
and in a workmanlike, instead of in a necessarily make- 
shift and unsightly, manner. As arule, the builder seems 
to think running the wires is merely a question of somehow 
getting them in place; and unlessa close watch is constantly 
kept, the electrical contractor finds himself left on the out- 
side of finished work with a quarrel on hand as to who is 
to stand the expense of renewing the work after 
the wires are installed. While the matter of channeling 
the walls fur risers, providing hollow cornices, distributing 
closets and a few other details might not be beyond the 
reach of some architects, upon the whole the quantity of 
details to make a satisfactory installation is such that the 
services of a specialist are necessary when the work is at 
all important in extent or character. The logical solution 
of the difficulty is to employ an electrical engineer to draw 
up the wiring plans and specifications, and for the archi- 
tect in turn to provide for the conveniences these call for. 
The contractor would thus find his path less rugged 
mechanically, his apprehen ions on the score of the insur- 
ance inspector less disquieting, and, moreover, have the 
support of the architect, in restraining the ‘‘ previousness ” 
and the hostility of the builder. It is to be feared that this 
idea would not be viewed with favor by many all-sufficient 
architects, but the enterprising electrical engineer, by 
bringing it to the attention of the owners at an early stage of 
the work, would not only benefit himself but the profession 
at large, and should receive the indorsement of under- 
writers’ associations in his endeavors, 





THE bucking of street railway motors is 
a phenomenon which has often perplex- 
ed the electrician as well as the motor man, and is a subject 
on which practically nothing has been written. The article 
by Prof. Shepardson, of the University of Minnesota, 
which is printed elsewhere in this issue, will be welcomed 
by every street railway man who has had experience with 
this bothersome trait of the electric motor without being 
able to find either the cause or the remedy. Prof. Shepard- 
soa, while discussing the subject in all its details, treats it 
in so simple a way that every railway man can readily 
understand it. The term ‘‘ bucking” is somewhat loosely 
applied, but is here taken to mean that action of a 
motor which brings the car toa sudden stop, as if the 
brakes had been quickly applied. The cause of the action 
is really very simple. In most cases a ground occurs from 


“Bucking.” 


. . . . . . . . 
some reason in the field, which, in the ordinary series rail- 


way motor, is between the trolley and the armature. The 
current thus goes to ground without passing through the 
armature, and the armature is practically short circuited 
in a very intense field. The result of this is, of course, 
that a powerful current is generated which tends to run 
the motor in the opposite direction and pulls up the 
car with a sudden jerk. Sometimes this short 
circuit is only temporary, and the motor will immediately 
recover itself. In other cases the ground will sometimes 
burn out without causing any permanent trouble. Itseems 
to be a common belief among drivers and conductors that 
motors buck most frequently when running down 
grade with the current on, the buck occurring just at the 
moment when the current is shut off. Others report that 
the motors often buck when the current is suddenly 
shut off for an _ instant, as when the trolley 
jumps the wire or the car passes over some obstruction. 
These phenomena may be explained by the fact that it is 
practically impossible to place two motors on the same car 
which are exactly alike in every particular, or evenif they 
were alike when new it is not improbable that they would 
not remain so, For these reasons, it is seldom that the two 
motors on a car take the same amount of current, and not 
infrequently it happens that one acts as a generator and 
throws an additional load on the other. In this way one 
motor may act as a powerful magnetic brake to the car. As 
for the remedy for this unfortunate defect, it is necessary for 
the designer and constructor to take great care in the matter 
of insulation and for the inspector and the motor man to see 
that this is kept up, and that all parts of the motor are kept 
thoroughly clean. Prof. Shepardson suggests that one 
way to avoid bucking would be by connecting the fields 
between the armature and the ground instead of between 
the armature and the trolley. There is an objection to 
this, however, on account of the additional danger from 
lightning. In the present arrangement lightning would 
pierce the insulation of the field, and it is much easier to 
repair this damage than that of a burned out armature, 
and as Prof. Shepardson says, this advantage will be prized, 
probably, more highly than decreased danger of bucking, 
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Biographical Sketch of Frederick Newton Gisborne. 


Frederick Newton Gisborne, whose death occurred at 
Ottawa, Ont., on Aug. 30, had been identified with 
the development of the electric telegraph for nearly half 
a century. Although interested in the general applica- 
tion of the telegraph to commercial purposes, sub- 
marine telegraphy was his special field, and his important 
work in connection with the laying of the first Atlantic 
cable has yet to receive its full recognition. 

Born at Broughton, Lancashire, on March 8, 1824, he 
received his education at Warslow, Staffordshire, at 
Toxteth Park, Liverpool, and at Cheadle, Cheshire. In 
1842 he started on a journey around the world, and three 
years later, accompanied by his younger brother Hartley 
(who some years later became Director of Telegraphs 
in Egypt), sailed for Canada, where they arrived, July, 
1845, and almost immediately afterward purchased a 
farm near St. EKustache, where they resided until 1847. 
Mr. Gisborne then became one of the first operators of 
the Montreal Telegraph Company, and for that company 
opened the first station at Quebec. 

Associated with the leading men of Quebec, the British 
North American Electric Telegraph Company was then 
formed for the purpose of connecting the Maritime 
Provinces with Canada, and, as general manager of the 
association, Mr. Gisborne visited New Brunswick and 
Nova Scotia. His mission was so successful that the 
Government of Nova Scotia undertook to erect its own 
lines, upon the condition that Mr. Gisborne’s services 
should be transferred to it by the association which he 
represented. 

From the spring of 1849 to 1851, Mr. Gisborne was 
superintendent and chief operator of the Government 
lines at Halifax, and strongly advocated telegraphic com- 
munication with the island of Newfoundland. During 
the winter of 1850-51 he visited that island with this 
special object in view. During the next year the legis- 
lature of the island granted to him and his associates a 
telegraph construction charter, with exclusive privileges, 
for the term of thirty years, and, by permission, with 
the most flattering testimonials from the Government 
of Nova Scotia, Mr. Gisborne resigned his super- 
intendency to carry out the enterprise which he had 
projected. He then visited New York, and there obtained 
un assurance of all the capital required. Upon his return 
to Halifax he advocated the then astounding and ap- 
parently chimerical project of a transatlantic sub- 
marine cable between Newfoundland and Ireland. The 
following letter from the Hon. Jos. Howe, Secretary of 
State for Canada, and the published correspondence be- 
tween J. W. Brett and Mr. Gisborne in the early part 
of 1852 (one year after the laying of the first ocean cable 
between England and France), seem to prove that to 
Mr. Gisborne is due the credit of the conception of a 
transatlantic cable. The letter from Mr. Howe was 
written at London on Feb. 12, 1867, and reads as follows: 

“Without desiring, in the slightest degree, to under- 
value the services rendered to civilization by the. body 
of eminent men who have just been rewarded for laying 
the Atlantic cable, I own to some feeling of disappoint- 
ment in not seeing your name, as I have reason to believe 
you were the first pioneer of the enterprise, as well as 
the original promoter of electric telegraphy in the 
Maritime Provinces. In the winter of 1848 you came 
to Halifax and interested the Government, of which I 
Was a member, in the subject of telegraphic communica- 
tion. In 1850 you discussed with me, and subsequently 
laid before us, a plan for connecting Newfoundland with 
the Continent of America, and obtained leave of absence 
to go to New York to promote an extension to England, 
and spoke contidently of being able to extend it across 
the Atlantic and connect Europe with America. Up to 
this time I never heard the idea suggested, and, though, 
reading the English and American papers, hever saw any 
allusion to the practicability of such an enterprise. As 
no capital could be got in Halifax, you naturally sought 
in London and New York for co-operation and assistance. 
L do not, of course, know what took place abroad, but 
of this I have po doubt, that until you went to New York 
nobody had suggested or taken steps toward promoting 
un Atlantic telegraph. As the original pioneer and pro- 
jector of this great work, it appears to me that you 
ought to place yourself in your true position, and that, 
if not included among those who are to receive rewards 
und honors, you should at least endeavor to obtain from 
your countrymen, and from the world at large, who are 
to be benefited, the recognition which you deserve as 
the originator and principal prime mover of the great 
enterprise now so happily brought, by a combination of 
public-spirited and able men, to a fortunate consumma- 
tion, It ought not to be forgotten that the very line 
across Newfoundland, now used by the Anglo-American 
Oo., was originally, at great pecuniary sacrifice and 
risk of health, explored by you and constructed by your- 
self, as chief engineer of the New York, Newfoundland 
& London Telegraph Company.” 

Owing to a disagreement between the New York 
capitalists operations were suspended and Mr. Gisborne 
ugain visited New York during the winter of 1853-54, and 
there for the first time met Cyrus W. Field. 

After examining Mr. Gisborne’s plans, and reading the 
correspondence with Mr. Brett, Mr. Field was greatly 
impressed with the importance of the enterprise, and 


aii tan pastes & a seaeong 


THE ELECTRICAL WORLD. 


their negotiations ended. by Mr. Gisborne returning to 
St. John’s, Newfoundland, accompanied by Cyrus W. 
Field and his brother, Dudley. The Newfoundland legis- 
lature cancelled the original charter, and granted a new 
one to the New York, Newfoundland & London Tele- 
graph Company, incorporating Peter Cooper, Moses 
Taylor, Marshall O. Roberts, Chandler White, Cyrus W. 
Field, and Fredrick N. Gisborne with extended privileges 
and exclusive rights for a period of fifty years. Mr. 
Gisborne was appointed chief engineer and in 1856 com- 
pleted the work to the entire satisfaction of the com- 
pany, receiving from Peter Copper, president, a flatter- 
ing testimonial as to his skill, energy and integrity. He 
then engaged with Cyrus W. Field and the late Sir 
Edward Archibald, British consul at New York, to pro- 
ceed to India, and there upon joint account secure 
privileges and pecuniary asistance for submarine cable 
connection with Bombay via the Red Sea, with further 
eastern extension. Upon arriving in London, he decided 
to abandon the contemplated journey and all connections 
with telegraphy for the time being. 

In 1857 he returned to Newfoundland, and at a public 
dinner was presented with a valuable statuette in silver. 
For several years afterward he devoted himself to min- 
ing pursuits, but returned to London to give his attention 
to scientific pursuits and inventions. He represented 
the interests of Newfoundland, as acting commissioner, 
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at the great exhibition of 1862. He was-also appointed 
Lendon agent for mines and minerals by the Government 
of Nova Scotia, and during 1869 again crossed the 
Atlantic to investigate the gold- quartz leads of that 
province. During this visit he became interested in the 
coal fields of Cape Breton, where, as chief engineer of 
an English company, which finally expended over three 
million of dollars in that country, he established and de- 
veloped the Reserve, Lorway, Emery, and Schooner 
Pond collieries; and, as a contractor, constructed the 
Lorway to Louisburg Railway, with two immense ship- 
ping piers in Sydney and Louisburg harbors. The com- 
pany collapsed, however, and Mr. Gisborne had to begin 
the world afresh, at an age when the energies of the 
best men are at a wane. For a season gold mining in 
Nova Scotia continued to occupy his attention, but in 
1879 he was offered and accepted the superintendency 
of the Dominion Government Telegraph and Signal 
Service, a position which he held until his death. The 
successful and satisfactory manner in which he carried 
out the Gulf of St. Lawrence system, the British 
Columbia service, and rapid construction of military 
telegraph lines in the northwest, during the late re- 
bellion, won him many flattering testimonials. 

Mr. Gisborne was of an inventive turn of mind, and 
some of his patents have proved of considerable com- 
mercial value, among which may be mentioned an 
electric, pneumatic and mechanical ship signal, a 
semaphore, an anti-induction cable, iron telegraph poles 
and insulators, and an improvement in the telephone. 
He is also claimed to be the projector of the direct trans- 
Atlantic cable to Canada, via the Straits of Belle Isle, and 
of the trans-Pacific cable from Canada to Australia, via 
the Aleutian Islands, Japan and New Guinea. 

0 mor me 
Low Tension Are Lights on Fifth Avenue. 


The essential feature of the new system of street lighting 
developed by the Edison Electric Illuminating Company, 
of New York, with special reference to the lighting of Fifth 
avenue, is the employment, instead of a single arc lamp, of 
of a pair of arc lamps on one post, each lamp taking five 
ampéres of energy at the usual arc lamp voltage, approxi- 
mating 50 volts. This practically uses the same amount 
of current as the single arc lamp worked by the high-ten- 
sion companies in series circuit, but has the double advan- 
tage of permitting connection with the Edison mains 
through the ordinary house service, without running any 
special circuit or connecting wire from post to post, and of 
giving a more effective light of better diffusion. so that 


no shadows are cast. 
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On a New Form of Gas Engine.* 











BY JOSEPH DAY. 
In this engine simplicity has been the principal object 
sought. The construction of the engine is as follows: 
The piston is of the trunk form, and through a connect- 





* Abstract of a paper read before the British Association at 
Edinburgh, August, 1892. 
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ing rod works on to the crank pin. The crank works 
in an inclosed chamber, the crank shaft projecting 
through a boss bearing, terminating in a gland. On the 
upward stroke of the engine a partial vacuum is pro- 
duced by the retreat of the piston, and this induces a 
flow of gas and air, in controlled proportions, into the 
crank chamber through an automatic valve. On the 
downward movement of the piston the mixture thus in- 
troduced is compressed---in practice, it is compressed to 
about 2 pounds to the inch—and by this means is Pox- 
sessed of sufficient motive power to charge the working 
end of the cylinder. This is accomplished by the fol- 
lowing device: Communicating from the crank chamber 
to the lower part of the working end of the cylinder 
is a port or passage, and this is closed by the piston until 
the latter, at the end of its stroke, uncovers it. Im- 
mediately the gas mixture, being compressed as ex- 
plained, flies up through the passage and charges the 
cylinder, the piston returns, closes the port, compresses 
the mixture in the usual way against an ignition tube, 
and an explosion results, causing the descent of the pis- 
ton. The exhaust of the waste products is accomplished 
by the opening of a somewhat similar port communi- 
cating to the atmosphere opposite the inlet port above 
described, which is opened by the piston slightly in ad- 
vance of the opening of the inlet port. Thus, when the 
incoming charge is admitted, the explosion in the cyl- 
inder has been reduced to atmospheric pressure. The 
incoming charge is made to assist in the clearance of 
the waste products by its being diverted upward by a 
fin on the top of the piston, and thus setting up an ed- 
dying action, tending to drive out the contents of the 
cylinder through the open exhaust port. Thus it will 
be seen that with one piston and one cylinder an im- 
pulse is obtained at every revolution of the engine. It 
will also be apparent that the engine will run with 
equal facility and efficiency in either direction. The 
speed obtainable is very great, there being no tappets, 
cams, or levers, and in a small engine as much as 1,100 
revolutions per minute have been obtained. At this 
speed firing was irregular, but at 500 revolutions the 
explosions were absolutely regular. For the same rea- 
son the engine runs extremely quietly. The writer claims 
to have produced an engine—-(1) With fewer working 
parts than any other; (2) that occupies less space; (3) 
that without any alteration will run in either direction; 
(4) that, owing to the absence of friction, possesses a 
high degree of mechanical efficiency; (5) that runs more 
silently than any other gas engine. 
; oe 
Alternating Current Transformers of 6,000 
e Capacity at 36,000 Volts. 
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Up to the present time little has been done in France in 
the manufacture of transformers, but the results obtained 
by M. Labour, engineer of the Societe l’Eclairage Electrique, 
which were published in the Bulletin International de 
l Electricité, are of considerable importance. 

The apparatus with which these experiments were made 
were constructed for the work of Messrs. Leblanc and 
Hutin, of the Society for the Transmission of Power by 
Electricity, who have undertaken the study of apparatus 
designed for the production and utilization of alternate 
currents of very high tension. 

One of these pieces of apparatus, of a capacity of 6,000 
watts, transforms acurrent of 150 volts into a current of 
10,000 volts, with an efficiency of 94 per cent., at a fre- 
quency of 80, and it carries with perfectly normal results a 
tension of 30,000 volts. 

The other two transformers, of 15,000 watts capacity each, 
transform a current of 25 volts intoa current of 10,000 volts 
with a minimum efficiency of 88 per cent. at a frequency 
of nine, and in increasing the frequency it is possible to 
push the electromotive force as high as 36,000 volts. Special 
precautions should be taken against any defects in the in- 
sulation. The primary and secondary circuits are entirely 
separate from each other, one of the transformers being 
immersed in paraffine and the other two in oil, which can be 
freely circulated. The output of one of the primary cir- 
cuits is 14 km. 

This method of transformation presents many advantages 
over the production and utilization of direct currents of 
very high potential. The direct current dynamos are ex- 
pensive and inferior in many respects to alternating cur- 
rent machines, and also are very dangerous to handle with 
such high voltages. But by using a system of transforma- 
tion lives of workmen are not endangered. and the cost is 
not increased, 

The output of the transformer was measured in the fol- 
lowing way : The mean power of the transformer was car- 
ried to 4,000 watts under a pressure of 25,000 volts with a 
frequency of 43. The two pieces of apparatus were con- 
nected for the double transformation, the first circuit at a 
low pressure fed by a dynamo of constant E. M. F., the 
second closed uvon variable resistances which had no self- 
induction. The energy at the terminals of the low pressure 
circuit of the first transformer and that absorbed in the in- 
ductionless resistances of the second piece of apparatus w°~ 
measured by means of an ammeter and an electrometer. . 
was found that the efficiency of each transformer was 94 
per cent. at half load. It should be stated that the preced- 
ing method supposes that the transformers have no self- 
induction, and thus the apparent efficiency is necessar ly 
less than the real efficiency. 


SEPT. 10, 1892, 


The Bucking of Street Railway Motors. 





BY PROF. GEO. D. SHEPARDSON, 


T certainly is true that ‘‘ There are 
some things in this world that 
philosophy never dreamt of,” but 
when the attention of philosphers 
is called to those things, and the 
facts are brought out, a satisfac- 
tory explanation generally fol- 
lows. This is notably true in the 
development of the electric rail- 
way, where uew experiences and 
new problems are coming up con- 
tinually. These problems are be- 
ing solved in many cases by the en- 
gineers in the ‘‘inner circle” of the 
large companies, and the know] 
edge is confined to the favored 

— few. Many of the same difficulties 
and problems come also to the men directly in charge 
of the motors; men who do not understand much theory. 
and who are not informed of what is well known to the 
favored few. Many roads have prepared sets of instruc- 
tions for their motor men and inspectors, but they are 
not complete, and there is no book on the market that 
entirely covers the field in a way that the average man 
can follow. The men, therefore, have to “go it blind,” 
or experiment until they find some way of keeping things 
running. 

One of the subjects that the instructions and the books 
do not mention or explain, is what is generally known 
as “bucking.” The discussion of this subject in a recent 
paper before the American Institue of Electrical Engi- 
neers was intended to bring the matter to the attention of 
engineers with the hope of provoking some discussion, 
and so drawing out new facts, and possibly a better 
understanding of the conditions and remedy. The writer 
intends in this article to treat the subject in such a way 
that the ordinary street car man, who has not any ex- 
tended knowledge of electricity, can understand the con- 
ditions under which bucking occurs. 

It sometimes happens that an electric car stops sud- 
denly as if by a collision, usually going ahead immediately 
as if nothing had happened, but sometimes refusing to 
move further. This is known among railroad men as 
“bucking,” probably because it acts like a broncho. There 
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are all degrees of bucking, from a small jerk, as if the 
car had run over a stone, to a full-sized one, that throws 
the passengers forward as if the car had struck a solid 
wall. The writer knows of two instances where it has 
thrown the motor man over the dash into a dangerous 
position, but he has never heard of any case where the 
passenger received the slightest injury, beyond a lively 
jolting. Bucking is not very common, and probably most 
people who patronize the electric lines never heard of 
such a thing, or, at least, never experienced a real case 
of it. 

In some places the word “bucking” is used loosely to 
apply to cases where the motor acts badly from an) 
cause. but as here used it is to be taken in the sense above 
noted. 

In order to understand the conditions of bucking, some 
yveneral knowledge of the principles and action of the 
dynamo and motor must be assumed. Every conductor 
earrying a current is surrounded by magnetic lines of 
force which follow the shortest and easiest path. When 
two sources of magnetic force are brought near together 
there is a tendency to move one or both into such a posi 
tion as to bring the two forces to act in the same direc 
tion, and so allow the magnetic lines to become shorter. 
This principle developed gives the motor, in which wires 
warrying current move in a strong magnetic field. 

From the intimate relation between the magnetic field 
and the current, it follows that any change in the strength 
or direction of the current causes a corresponding change 
in the magnetic field about it. This rule works both 
ways, and any change in the magnetic field about a wire 
causes a tendency for currents to flow in the wire. This 
tendency is called an electromotive ferce, and it will 
cause an electric current to flow, if a suitable path is 
provided. The dynamo or generator is simply a develop- 


THE ELECTRICAL WORLD. 


ment of this principle, wires being caused to move rapidly 
in a strong magnetic field. 

The actual motor or dynamo, the iron frame of the 
machine and the iron core of the armature are (designed 
io firm a magnetic circuit; that is, to give an casy j, 27h 
for the magnetic lines. The field coils consist of a large 
number of turns of wire, wound on a spool or directly 
oh the magnet, and placed around any convenient part 
of the magnetic circuit. The magnetic lines of force set 
up by the current flowing through the field coils, follow 
the iron magnetic circuit, and give an intensely strong 
tield in the space between the armature core and the pole 
pieces. A number of wires are wound around the arm- 
ature core in such a way that the wires move through 
the magnetic field when the armature core revolves. It 
will be seen that if current be sent through these wires 
each will try to move into such a position that the lines 
of force about it will be in the same direction as those 
already there from the field magnet. By having the arm- 











- 
SS 
L000 OO! ooar 


ature wires properly connected, they all pull so as to 
rotate the armature and the shaft in the same direction. 
and by having the current enter and leave through the 
brushes and commutator, the current in each wire is 
always kept in the right direction so as to give continu 
ous rotation. If the current be sent through the arma 
ture wires in the opposite direction, while the field mag 
netism is not changed, the motor will be reversed and 
run in the opposite direction. 

It will also be seen that if the armature shaft is caused 


‘to revolve, the wires moving with the core will cut the 


magnetic lines of the field, and an electromotive force 
will be set up in each. If, then, these wires are prop 
erly connected, they all act together and tend to send cur 
rent in the same direction, and if brushes be arranged to 
touch the commutator at the proper position, current will 
flow through them to any circuit with which they may 
be connected. The machine is then working as a dy- 
name, Experience shows that the armature wire connec 
tions and commutator must be exactly the same for a 
dynamo as for a motor, and the brushes must be in nearly 
the same position. 

From the fact that a dynamo and motor are the same 
machine, two other facts follow: When an armature is 
working as a dynamo, and mechanical power is being 
changed into electrical power, the current flowing in the 
armature wires acts the same as if the current came from 
some other source, and it tends to make the armature 
run in the other direction as a motor. Looking at it in 
one Way we may say that the power required to run the 
dynamo is used in overcoming this tendency to run back- 
ward. In a similar way, when current drives the arma 
ture as a motor, the armature wires moving through the 
magnetic field act as a dynamo, and set up an electro 
motive force, which tends to send current in the opposite 
direction. This is known as the ‘“counter-electromotive 
force” of the motor, and when the armature is moving at 
considerable speed it acts as a regulator to control the 
amount of current the motor takes. 

Electricity, like magnetism, seeks the easiest path, and 
when more than one path is open, the one with least re- 
sistance takes the most current. There is need, there 
fore, of careful insulation to keep all of the current in 
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the desired cireuit----a matter of some difticulty when the 
potential or “pressure” is high. For this reason the great 
est cure is taken in the construction and operation of the 
motor that no opportunity is offered for the current to 
pass from trolley to ground except through the regular 
circuit of the motor; such escape would mean wasted 
energy and the destruction of some portion of the ap- 
paratus. Air, dry wood or fiber, paper, rubber, cotton, 
oil and many other substances are good insulators, while 
all metals, carbon and water are conductors. If the in- 
sulation around any wire or other part carrying a cur- 
rent becomes worn off or carbonized by heat, it is liable 
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to allow the current to flow in forbidden paths. The 
same effect may be produced by dirt, carbon dust or 
moisture, forming a sort of film over the surface of in- 
sulators. Such a connection between two portions of the 
circuit is called a “short circuit,” because the current 
goes across the shorter path; when one portion is electri- 
cally connected with the earth or ground, it is known as 
an “ground.” 

The motors used in railroad work are series wound: 
that is, the same current passes through the field coils 
and armature. The details vary in different systems. 
but in general the current comes from the trolley to 
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cut-out switch, to rheostat, to field coils, to reversing 
switch, to positive brush, through armature to negative 
brush, to reversing switch to frame of the machine, and 
through car axle and wheels to ground, as indicated by 
irrowheads in Fig. 1, or in the simpler Fig. 2. When 
two motors are used, the current divides after leaving 
the rheostat, may or may not come together at the re- 
versing switch between the armatures and fields, accord- 
ing as a single or double reversing switch is used. The 
two methods are shown in Figs. 2 and 3, which, how- 
ever, do not indicate the rheostat or reversing switch. 
Motors with commutated field regulation are practically 
like Fig. 2. 

If the preceding has been thoroughly understood, the 
reader is prepared to consider a simple case of bucking. 
Suppose that the lead wire between the field coils and 
the armature or reversing switch has its insulation worn 
off or broken in such a way that when the motor is running 


- the bare wire happens to strike against some metallic part 


of the motor. The instant this occurs, a dead ground is 
formed, and the current from the field coils goes at once 
through the grounded lead wire into the motor frame, 
und so to the ground, as indicated by the solid arrow- 
head in Fig. 4. 

The current becomes much stronger because the resist- 
ance is less on account of the armature being short-cir- 
cuited, and because the counter-electromotive force of 
the armature is out of that circuit. This heavy current 
through the field coils causes a very strong magnetic field. 
Note now that the armature is revolving in a strong mag- 
netic field, so that it is generating a high electromotive 
force. The armature is connected to the frame of the 
motor by the regular ground connection on one side, and 
by the accidental ground on the other side. It is, therefore, 
short-circuited, and generates an enormous current, as 
shown by the dotted arrowheads in Fig. 4. This gen- 
eration of current requires power, and the power is fur- 
nished by the energy of the moving car, which is quickly 
stopped as if the brakes had been applied suddenly. In 
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fact, the motor really becomes a magnetic brake. This 
is one of the simplest cases of bucking. 

If this ground was only temporary, as might happen if 
the jolting of the car made the bare wire strike the frame 
of the motor, then the buck might only be a hard jerk, and 
the motor would go on again as if nothing had happened. 
The next time the wire struck the frame the motor 
would buck again. 

If, however, the ground was permanent——that is, if, after 
bucking, the wire was still grounded—the buck would be 
so hard that the motor man would cut off the current. 
When he turned on the current again, the car would not 
start until the bad motor was repaired or cut out. The 
reason for this is that nearly all the current goes through 
the grounded lead wire without going through the arm 
atures at all, and the little current that did go through 
them would hardly start the car. Such a ground as sup 
posed would probably be found when the motor man ex 
amined the machines, and he could repair it by insulating 
the wire with tape, or even by wrapping dry paper about 
it for a makeshift. If, however, he did not find what 
cnused the trouble, he would have to cut out the bad 
motor by disconnecting the field wires and removing the 
carbons. The blackened appearance of the commutator 
and brushes generally indicates which is the bad motor 
in any ease of bucking, because that one takes most of 
the current, 

It is easy to see that bucking would be caused in the 
same way if the machine should get grounded at any 
other point between the positive brush holder and the 
field. Such a ground might be caused by carbon dust, 
mud or water getting on the brush holder, and so con- 
necting the holder with the rocker-arm or yoke. Some- 
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times the heat from brushes chars the insulation at this 
place and so causes a ground. Cases have been reported 
where a wire on the track touched a live part of the 
motor as it passed, and so caused a vicious buck. In 
some cases a ground may be caused by connecting wires 
getting loose. A ground in the field coil itself is gener- 
ally permanent, and is repaired by putting in a new coil. 
The writer has known cases, however, where such a 
ground has burnt itself out, so that the motor ran all 
right afterward. 

When a ground occurs on the armature the motor will 
buck each time the grounded section comes around to 
the positive brush. This case is simply followed out by 
a simple diagram. 

Bucking that occurs when a motor flashes badly is ex- 
plained in the same way. The flash or flame is composed 
of burning carbon, carbon and copper vapor, and heated 
air, all of which are fair conductors of electricity. In 
some cases the hot flame from the positive carbon allows 
the current to jump across to the brush yoke, or to the 
collar at the end of the commutator, and so ground the 
positive side. Examination of a bucking motor often 
shows blisters and pitting on the collar at the end of the 
commutator or the brush yoke, where the are has jumped 
across. The flash often seems to extend from one brush 
to the other, and probably does in some cases. The flash, 
whether to the yoke, collar or negative brush holder, 
short-circuits the armature and grounds the field, so that 
the bucking is the same as in the preceding case. The 
flashing might be caused by a broken connection between 
commutator and armature, or by loose contact between 
carbon and commutator. The loose contact made may 
be caused by high bars or high mica in the commutator, 
by the commutator wearing hollow, or in a groove, so that 
the end motion of the armature causes the carbon to 
jump, by the springs of the brush holders getting weak or 
out of place, or by other causes. Sometimes when put- 
ting in new carbon brushes hastily, the pressure foot is 
left resting partly on the carbon and partly on the holder, 
This presses the carbons against the commutator so as to 
give good contact until the carbon wears off a little, 
when the pressure-foot feeds it in. Vigorous flashing 
occurs, culminating in a buck, the shock of which may 
jar the pressure-foot into its proper position. The motor 
then runs on as if nothing had happened, leaving no trace 
behind to indicate the cause of the trouble. 

Another class of bucking comes from a quite different 
cause. It seems to be a common belief among drivers 
and conductors that motors buck most frequently when 
running down grade with current on, the buck occurring 
the instant the current is shut off. Cases are also re- 
ported of motors bucking when the current is suddenly 
cut off for an instant, as may be caused by the trolley 
jumping, or by the car passing over a dead rail or very 
dirty track, “| j ‘ 

To explain these cases we need to consider another 
property of motors. It is well known that on systems 
using two motors on a car it is often a matter of some 
difficulty to pick out machines so that the two will work 
together properly and divide the work equally. Motors 
that are well matched when put together new at the 
shops, sometimes get out of adjustment after being on 
the road and after being taken apart for repairs. The 
reason for this is that, generally speaking, in every 
motor there is a definite relation between the speed and 
the amount of work being done. For motors on constant 
potential circuits, such as are used on railroads, the 
speed at which the motor will run when doing a certain 
unmount of work, will depend upon the winding of the 
armature and the strength of the magnetic field. The 
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motors of any one type have the same windings on field 
and armature, and have very closely the same dimen- 
sions, unless experiments are being made at the factory 
or shop. But the strength of the magnetic field is not 
quite the same in different motors because no two ma- 
chines have exactly the same quality of iron, nor are the 
joints in the magnetic circuit fitted together with exactly 
that same nicety. After the motor has been taken apart 
several times, the joints get more or less dirty and banged 
up, so that the resistance of the magnetic circuit is 
greater than when new, and the strength of the magnetic 
field will be less for a given current through the field 
coils. Again, the speed of the motor will be influenced 
to a considerable extent by shifting the brushes. This is 
likely to occur accidentally, or the inspector may do it 
purposely in adjusting for the non-sparking point. The 
joints in the electrical circuits are also liable to get loose 
or dirty, so as to make the resistance of the two motors 
unequal. For these reasons it is seldom that the two 
motors on a car take equal amounts of current, and it 
happens not infrequently that the two are so different 
that one acts as a generator, and puts additional load 
upon the other. This condition of affairs is somewhat 
analogous to what happens in compound engines on light 
loads when the low-pressure cylinder becomes a pump 
instead of an engine. In bad cases this “negative cur- 
rent” sometimes rises as high as 30 amperes or more, 
The following table gives readings taken from the two 
armatures on a car in regular service which had the repu- 
tation of bucking occasionally, although never very hard: 


Head motor, Rear motor, 
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A single reversing switch was in use on the car, and 
ammeters in the field circuits showed that the total cur- 
rent divided equally between the two. A longer series of 
readings was taken when running in the other direction. 
The difference was not quite so great, showing that it was 
partly due to incorrect setting of the brush yoke, but 
mostly due, probably, to differences in the magnetic cir- 
cuit. It is seen that when the current is large and the 
iron is well saturated, the resistance of the joints plays 
a smaller part, and the work divides more evenly be- 
tween the two machines. As the car comes up to speed, 
and the work and current become less, the armature 
with the stronger field takes less and less current, until 
finally its counter electromotive force becomes so much 
greater than that of the other armature that it acts as 
a generator and sends current through the other arm- 
ature. 

It is well known that a magnet with poor joints loses 
its magnetism more rapidly than one with good joints, 
supposing the iron to be of the same quality in both. 
Also a weak magnet will probably let go quicker than a 
strong one. Consider the case of a car in which the 
armatures are connected together by an equalizer, as in 
Fig. 2, or by a single reversing switch, and in which one 
motor does more work than the other. Suppose this car 
is running at a good speed, and one armature is generat- 
ing six amperes or more, when the current is suddenly 
cut off in any of the ways mentioned. The weak field 
lets go before the strong one, and the counter electro- 
motive force of its armature also drops quickly. The 
other armature is still acting as a generator, and because 
the counter electromotive force of the motor drops so 
quickly, the generating armature is practically short-cir- 
cuited. The current builds up rapidly, and it acts as a 
powerful magnetic brake, as in the class of bucking first 
considered. This will be more clearly followed by refer- 
ence to Fig. 5, in which the solid arrowheads show the 
direction of currents, when one is acting as a generator 


‘before the trolley current is eut off. When the trolley 


circuit is opened the currents through the fields stop, but 
the current from the generating armature continues. 

A buck of similar nature occurs on the car with single 
reversing switch when one of the field circuits is broken. 
In one experiment the field circuit of the head motor 
was broken when running at good speed, after which 
the armature of head motor took 150 amperes, of which 
the rear motor generated 80. The car quickly slowed 
down to a speed of about two miles an hour, taking from 
70 to 90 amperes in the head armature, while the rear 
armature generated between 20 and 40 amperes. In this 
ease the current in the head armature set up its own field 
-- well known phenomenon. Bucking of this sort some- 
times occurs on cars in regular service by field wires get- 
ting broken or very loose. 

Doubtless there are some cases of bucking that are not 
covered by these explanations, but it is confidently be- 
lieved that reasons for each one will be found when the 
circumstances are known. It is to be hoped, now that at- 
tention has been called to the subject, that unusual cases 
will be reported and investigated. One large road is mak- 
ing careful investigation of the subject, and has gathered 
detailed reports of a number of cases, also the remedies 
tried, and the results. 

The important part is how to prevent bucking. Re- 
membering that every known case of bucking that has 
been explained is due to direct or indirect grounding, the 
designer or constructor will take great care with his in- 
sulation, and the inspector and repairer will see that it 
is kept up. The motor man will see that the commu- 
tators, brass yokes and motor boards are kept Clean; that 
the carbons are correctly placed and the holders in good 
condition, that the lead wires and connections are kept 
well insulated, and that all the connections are kept 
tight. 

The danger of bucking on account of direct grounding 
would be reduced by connecting the fields between 
armature and ground instead of between armature and 
trolley. With such an arrangement, a ground on the 
fields would simply cut out a part of the coils and cause 
that machine to work harder. A ground at brush be- 
tween armature and field would cause a sudden forward 
impulse on account of the field requiring some time to 
lose its magnetism, and would blow the fuse. A ground 
on the armature would likewise cause a sudden forward 
impulse, and blow the fuse. With such an arrangement 
there would be no true bucking, except in case of the 
flashing, as noted. An incidental advantage of this ar- 
rangement is that the difference of potential between the 
field and the frame of the machine is reduced to a few 
volts, caused by the drop through the field: hence there 
is less danger of grounding the field. The increased dif- 
ference of potential between armature and core is only a 
few volts, and would not affect the insulation very muzh. 

There is an advantage, however. in conecting the field 
between armature and trolley. Lightning will generally 
pierce the insulation on the first coil it reaches, and tie 
regular current will follow and destroy the coil. Fields 
are replaced more cheaply than armatures, and unless a 
reliable lightning arrester is used on the cars, the present 
custom of connecting field coils between armature 
and trolley will probably continue. The advantage of 
burning out a field coil rather than armature ewill prob- 
ably be prized more highly than the decreased danger of 
bucking. 
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(Copyrighted, 1890.) 
Chronological History of Electricity—Part I1.— 
1800-1820. 


BY P. F. MOTIELAY. 


AVY (Humphry), a very eminent 
English chemical philosopher, whose 
earliey studies had been greatly in- 
fluenced both by Dr. John Tom- 
kin, of Penzance, and by Gregory 
Watt, son of the celebrated in- 
ventor, James Watt, as well as by 
Mr. Davies Giddy Gilbert, who 
brought him to the notice of the 
English Royal Institution, delivers 
before the latter body, on the 25th 
of April," 1861, his first lecture 

wherein he traces the history of galvanism through suc- 

cessive discoveries, and describes the different methods 
of “accumulating” it. 

His first communication to the Royal Society was made 
in June, of the same year, and is entitled, “An Account 
of Some Galvanic Combinations Formed by the Arrange- 
ment of Single Metallic Plates and Mluids, Analogous to 
the New Galvanic Apparatus of Volta.” As his able bi- 
ographer, Prof. James Stewart Traill, M. D., of Edinburg, 
remarks, this paper is the first of that series of electro- 
chemical investigations which have immortalized his 
name. In all hitherto constructed piles, the series- had 
consisted of not less than two metals, or of one plate of 
metal, another of charcoal, and some interposed fluid. 
He showed in this paper that the usual galvanic phenom- 
ena might be energetically exhibited by a single metallic 
plate and two strata of different fluids, or that a battery 
might be constructed of one metal and two fluids, pro- 
vided one of the fluids was capable of causing oxidation 
on one of the surfaces of the metal.* 

On the 20th of November, 1806, was read before the 
Royal Society Davy’s first Bakerian lecture, “On Some 
Che nical Agencies of Electricity,” giving the resuit of 
experiments which place him in the lead of the elec- 
trolytic branch of electrical science. This essay was uni- 
versally regarded as one of the most valuable contribu- 
tions ever made to chemistry, and obtained for Davy the 
prize founded by Napoleon when First Consul, to be 
awarded by the French Institute, ‘a celui, qui par ses 
experiences et ses decouvertes, fera faire a l’electricite 
et au galvanisme un pas comparable a celui qu’ ont fait 
faire a ces sciences Franklin et Volta.;” 

Of the French Institute Davy became a member in 
1817. Regarding the above-named important paper, 
given in full at pages 1-56, of the volume of “Bakerian 
Lectures,” already referred to, Davy sayst: ‘Referring 
to my experiments of 1800, 1801 and 1802, and to a num- 
ber of new facts, which showed that inflammable sub- 
stances and oxygen, alkalies and acids, and oxidable and 
noble metals, were in electrical relations of positive and 
negative, I drew the conclusion that the combinations 
and decompositions by electricity were referable to the 
law of electrical attractions and repulsions,” and ad- 
vanced the hypothesis ‘‘that chemical and electrical at- 
tractions were produced by the same cause, acting in the 
one case’ on particles; in the other on masses; “." 
and that the same property, under different modifica- 
tions, was the cause of all the phenomena exhibited by 
different voltaic combinations.§ 

The second Bakerian lecture, on some new phenom- 
ena of chemical changes produced by electricity, par- 
ticularly the decomposition of the fixed alkalies, and the 
exhibition of the new substances which constitute their 
bases, and on the general nature of alkaline bodies, 
was read Noy. 19, 1807. In this he gives an account 
of the most brilliant of all his discoveries (made during 
the previous months), proving that the so-called fixed 
alkalies are merely combinations of oxygen with metals. 
It has been stated by Dr. John Ayrton Paris that since 
the days of Newton no such happy and successful instance 
of philosophical induction has ever been afforded as that 
by which Davy reached the above named _ results.|| 
Davy’s observations were fully confirmed by Gay-Lus- 
sac, Thenard, Berzelius and Pontin§{/ He was less suc- 
cessful, however, in his attempt to decompose the proper 
earths, but he proved, nevertheless, that they consist of 
bases united to oxygen. It was reserved for Friedrich 
Wohler, Berzelius and Bussy to exhibit the bases by 
themselves, and to show that all, excepting silica, are 
metallic, and capable of uniting with iron. 

It is said that the original 500-plate batteries of the 
Royal Institution were so worn in the course of Davy’s 
experiments as to be almost unserviceable, and that he 
suggested to the managers the propriety of starting a 
subscription for the purchase of a large galvanic battery. 
This being acted upon during the month of 
July, 1808, he was placed in possession of the 
battery already alluded to in the Cruik- 





*See * Bakerian Lectures,”’ London, 1840, pp. 32, ete... and Phil- 
Trans., vol. xci. p. 297. 

t’ Bakerian Lectures,” 1840, p. 56, and notes at p. 349, vol i, of 
Dr. Lardner’s ** Lectures, etc.,’’ 1869. 

4 tPhil. Trans. for 1826, p. 389. 

§See vol. i. pp. 678-684 of Dr. Thomas Young’s “Course of Lec- 
tures,”’ London, 1807, on ** Electricity in Motion,” also D1. Henry M, 
Noad’s **Manual,’”’ London, 1859, pp. 362-365. 

|Phil. Trans. for 1808. ; 

Annales de Chimie, vol. Ixxii, p. 193;,vol. xxv, pp. 256-191; Bibl, 
Brit, for June, 1809, p. 122, 
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shanks’ article (A. D. 1800),* and which was the 
most powerful constructed up to that time. With this 
battery Davy did not reach any new results of import- 
ance; but he was enabled to demonstrate the galvanic 
phenomena upon a more brilliant scale. Nor was the in- 
creased power necessary to carry on successfully the ex- 
periments on the decomposition of the alkalies and the 
earth, as was apparently believed by many of those “his- 
torians of science. who attributed the author's 
brilliant success in electro-chemical research to his sup- 
posed extraordinary means, the enormous voltaic bat- 
teries of the Royal Institution.” In this connection, the 
terse notes appearing at foot pages 62, 63, 106, 107, of 
the 1840 edition of the “Bakerian Lectures,” will prove 
interesting reading. 

It was with the afore-named galvanic combination that 
Davy openly made—in 1809-1810, and not in 1813, as has 
been frequently stated----the first display of the continu- 
ous electric are.j He says:t 

“‘ When the cells of this battery were filled with sixty parts of 
water mixed with one part of nitric acid and one part _of sulphuric 
acid,” he says, ‘‘ they afforded a series of brilliant and impressive 
effects. When pieces of charcoal about an inch !ong and one-sixth 
of aninch in diameter were brought near each other (within the 
thirtieth or fortieth part of an inch), a bright spark was produced, 
and more than haif the volume of the charcoal became Venited to 
whiteness, and by withdrawing the es from each other a con- 
stant discharge took place through the heated air, in a space equal 
at least to four inches, producing a most brilliant ascending arch 
of light, broad and conical in form in the middle. When any sub- 
stance was introduced into this arch, it instantly became ignited; 
platina melted as readily§in it as wax in the flame of a common 
candle; quartz. the sapphire, magnesia, lime, all entered into 
fusion; fragments of diamond, and points of charcoal and plumbago, 
rapidly disappeared, and seemed v0 evaporate in it, even when the 
connection was made in a receiver exhausted t-y the air pump: but 
here was no evidence of their having previously undergone 
usion. 

Dr. Paris says that Davy had already produced the 
spark upon a small scale as far back as 1800,§ and we 
learn, through a recent article published upon the early 
experiments with the electriclight, the names of others 
who had likewise noticed the arc at about the same 
period, while Quetelet informs us that Mr. Curtet is re- 
ported to have observed the light between carbon points 
during the year 1802.|| The article referred to is as fol- 
lows: 

Dr. S. P. Thomipson has given the following interesting details 
in regard to this subject: In looking over an old volume of the 
Journal de Paris, I tound, under date of the Twenty-second Ven- 
tose, An. x (March 12, 1802), this passage, which evidently refers te 
an exhibition of the electric arc: “‘Citizen(K. G.) Robertson, the 
inventor of the phantasmagoria (magic lantern), is at present per- 
forming some interesting experiments that must doubtless advance 
our knowledge concerning galvanism. He has just mounted metal- 
lic piles to the number of 2,50) zinc plates and as many of rosette 
copper. We shall forthwith speak of his results, as well as of a 
new experiment that he performed yesterday with two glowing 
carbons. The first having been placed at the base ofa column of 
120 zinc and silver elements, and the second communicating with 
the apex of the pile, they gave at the moment they were united a 
brilliant spark of an extreme whiteness that was seen by the entire 
society. Citizen Robertson will repeat the experiment on the 25th.” 

The date generally given for the invention of the elec- 
tric light by Humphry Davy is 1809, but earlier accounts 
of his experiments are found in Cuthbertson’s ‘“Elec- 
tricity” (1807), and in several other works. 

In the ‘Phil. Mag.,” vol. ix, p. 219, under date of Feb. 
1, 1801, in a memoir by Mr. H. Moyes, of Edinburgh, rel- 
ative to experiments made with the pile, we find the fol- 
lowing passage: “When the column in question had 
reached the height of its power, its sparks were seen by 
daylight, even when they were made to jump with a 
piece of carbon held in the hand.” In the same volume 
of the “Phil. Mag.,” and immediately following Dr. 
Moyes’ letter to Dr. Garthshore, on experiments with the 
voltaic pile, will be found an account of similar investi- 
gations made in Germany, and communicated by Dr. 
Irulander, of Berlin. 

In the “Journal of the Royal Institution” (1802), vol. i, 
p. 106, Davy describes a few experiments made with the 
pile, and says: ‘‘When instead of metals, pieces of well 
calcined carbon were employed, the spark was still larger 
and of a clear white.’”’ On p. 214 he describes and fig- 
ures an apparatus for taking the galvano-electric spark 
into fluid and aeriform substances. This apparatus con- 
sisted of a glass tube open at the tcp, and having at the 
side another tube through which passed a wire that ter- 
minated in a carbon. Another wire, likewise terminating 
in carbon, traversed the bottom, and was cemented in a 
vertical position. 

But all these indications are posterior to a _ letter 
printed in ‘Nicholson's Journal’ for October, 1800, p. 150, 
and entitled “Additional experiments on galvanic elec- 

tricity ina letter to Mr. Nicholson.” ‘The letter is dated 
Dowry Square, Hotwells, Sept. 22, 1800, and is signed by 
Humphry Davy, who at this epoch was assistant to Dr. 
Beddoes at the Philosophical (Pneumatic) Institution of 
Bristol. It begins thus: 

Sir: The first experimenters in animal electricity remarked the 
property that well calcined carbon has of conducting ordinary gal 
vanic action. I have found that this substance possesses the same 
properties as metallic bodies for the production of the spark when 


it is used for establishing a communication between the extremities 
of Signor Volta’s pile.’ 


Ameng the papers read by Davy before the Royal 
Society between June 30, 1808, and Feb. 13, 1814, are the 
following: “Electro-chemical researches on the decomposi- 
tion of the earths, with observations on the metals ob- 
tained from the alkaline earths, and on the amalgam pro- 
cured from ammonia,” “An account of some new analyti- 
cal researches on the nature of certain bodies, ete.,”’ and 
the Bakerian lecture “On some new electro-chemical re- 





‘See THE ELECTRICAL WORLD, Sept. 3. 1892. 

tJohn Davy, ‘* Memoirs of the Life of Sir Humphry Davy,” p. 446. 

t “Elements of Chemical Philosophy.”’ 1812, p. 154 

§ Nicholson's Journal, vol. iii. quartcs, p. 150." 

See Cutter’s letter to J. B. Van Mons in the latter’s Journal de 
Chimie No. vi, p. 272, and in Journal de Physique An, xi, p. 54, 


THE ELECTRICAL WORLD. 


Searches, on various objects, particularly the metallic 
bodies from the alkalies and earths, and on some combi- 
nations of hydrogen,” “Elements of chemical philosophy, 
detailing experiments on electricity in vegetation.” 
The reviewer of Davy, in the columns of the “Chemical 
News,” writing in 1879, states that his papers on numer- 
ous subjects, each containing a crop of new discoveries, 
flowed into the Royal Society’s archives in an uninter- 
rupted stream, and it may be said, without exaggeration, 
that his work, especially during the six years from 1806 to 
1812, did more for chemistry than the 60 which followed 
them. There has hardly been a single discovery made 
during the past 60 or 70 years which is not, in some way 





Sir Humpury Davy. 


or other, the more or less direct consequence of Davy’s 
work during this time. . 

Between the last named dates Davy was asked by the 
Dublin Society to give a course of lectures on electro- 
chemical science, which he delivered Noy. 8---29, 1810. 
Trinity College afterward conferred on him the degree of 
LL.D.. and he was knighted by the Prince Regent one day 
before resigning from the Royal Institution, wherein he 
gave his farewell address on April 9, 1812. The public ap- 
preciation of Davy’s style of lecturing, added to his 
happily devised and neatly executed experiments, may be 
judged from the fact that the Committee of the Royal 
Institution thought best to discontinue the no less original 
but more profound lectures of Dr. Thomas Young two 
yeurs after the appearance of Davy. 

In 1813, accompanied by his bride and Mr. Faraday (his 











Sir JosEPH BANKS. 


“assistant in experiments and in writing’), Davy made 
his first trip to the continent, where he met Ampere, 
Humboldt, Gay-Lussac, Vauquelin, Cuvier, Laplace and 
other distinguished scientists, and where he carried on 
many experiments, of which the results were duly com- 
municated to the Royal Society, as were also the observa- 
tions made by him up to the time of the completion of 
his second trip in 1820. 

Besides the Rumford medal conferred on him in 1816, 
he received a baronetcy two years later, and was given, in 
1827, the medal of the Royal Society, the presidential 
chair of which he occupied for seven consecutive years. 

One of the four memoirs produced by Davy in 1818-1819 
treats of electromagnetism. In 1820, Davy, Arago and 
Seebeck independently discovered the magnetizing power 


of the electric current on steel and iron needles or 
filings. In Davy’s experiments, it is said, the filings 


ndhered to the wire connecting the poles of a voltaic 
apparatus, consisting of a hundred pairs of plates of four 
inches, in such considerable quantities as to form a mass 
around it ten or twelve times the thickness of the wire.* 


* Phil. Trans. for 1821, p- 9; Annales de Chimie et de Physique, 


VO« XVvy Py 93. 








168 


Davy was actively engaged during 1821-1822 in experi- 
ments on electromagnetism and on electricity in vacuo, 
reaching the conclusion, in the last named channel, that 
electric light, as well as electrical attractions and repul- 
sions are observable in the most perfect vacuum obtain- 
able. This is easily demonstrated with either’ the 
apparatus employed by Mr. Tyndall in his lecture VIII., 
“On the analogies of light, heat and sound,” or with the 
apparatus, in the form of a bent tube, used by Davy and 
illustrated at plate cexxiii. of the “Encyclopedia Britan- 
nica,” eighth edition. From the numerous experiments 
and observations recorded in the last named work the 
following are extracted: 


_A spark capable of passin avenge only half an inch in common 
air will pass through six inches of the Torricellian vacuum. . . . 
When the minutest quantity of rare air was introduced into the 
mercurial vacuum, the colorof the electric light changed from 
bright green to sea green, and by incieising the quantity, to blue 
and purple. Ata low temperature the vacuum ame a much 
better conductor. A vacuum above fused tin exhibited nearly the 
same phenomena. At temperatures below zero the light was 
yellow and of the palest phosphorescent kind, just visible in great 
darkness. and not increased by heat. When the vacuum was 
formed by pure olive oil and by chloride of antimony, the electric 
light through the vapor of the chloride was more brilliant than that 
through the vapor of the oil; and in the last 1t was more brilliant 
than in the vapor of the mercury at common temperatures. The 
light was of a pure white with the chloride, and of a red inclinin 
to purple in the oil. - . « « « Incarbonic acid gas the light c 
the spark is white and brilliant, and in hydrogen gas it is red and 
faint. When the sparks are made to pass through Balls of wood or 
ivory they are of acrimson color. They are yellow when taken 
over powdered charcoal, green over the surface of silvered leather, 
and purple from imperfect conductors. 


Davy’s Bakerian lecture for 1826 was entifled “On the 
relation of electrical and chemical changes.” Two 
years previous to its reading he had communicated to 
the English Government his discovery of what he 
erroneously considered a remedy against the rapid de- 
terioration of copper sheathing for ships. This consisted 
in altering the electrical condition of the copper by add- 
ing plates of zine or iron (called “protectors’’), but the 
bottoms of the vessels became so foul through the deposi- 
tion of caleareous matter and the adhesion of large 
balani and lepades, ete., to the copper, that the plan had 
to be abandoned.* It was in the same year (1824) that 
Davy made an important journey through Sweden, 
Norway, Denmark, Holstein, and Hanover, during which 
he met Oersted, Berzelius, Gauss, Olbers, Schumacher 
and other savants. 

His last communication to the Royal Society, “Remarks 
on the Electricity of the Torpedo,” was sent from Rome 
in 1828, one year before his death, and embodies the 
result of many observations made while on the Continent 
during the years 1814-1815. The investigations which, 
owing to continued ill health, he was unable to carry on 
in this line, were completed at his request by his brother, 
Dr. John Davy, who established the following points of 
difference between the phenomena of the torpedo and 
those of other kinds of electricity: 


Compared with voltaic electricity, its effect on the multiplier is 
feeble: its power of decomposing water and metallic solutions is 
inconsiderable: but its power of giving a shock is great, and so 
aiso is its power Of magnetizing iron. Compared with common 
electricity, it bas a power of affecting the multiplier, which, under 
ordinary circumstances, common electricity does not exhibit; its 
chemical effects are more distinct; its power of magnetizing iron 
and giving a shock appears very similar; its power of passing 
through air is infinitely less as is also (if it possess it at all) the 


power of producing heat and light. 


Davy made observations concerning the pyro- 
electricity of the tourmaline, confirming previous in- 
vestigations in the same line, and asserting that ‘when 
the stone is of considerable size, flashes of light may be 
seen along its surface, a curious fact which Sir David 
Brewster says he does not believe has ever been verified 
by any subsequent observer. 

It not within the scope of this ‘Chronological 
History” to describe Davy’s other notable paperst 
relative to the miner’s safety lamp, ete., but brief refer- 
ence should be made here to his first scientific memoir, 
“On heat, light and the combination of light’’§ 
of which extracts are given by Prof. John Tyndall in 
the appendix to his third lecture on “Heat considered as 


also 


is 


a mode of motion.” 


‘See A. Robierre, “Thése - pour doubler les navires,” 


Nantes 1853.” ; = 

t“Elements of Chemical Philosopby,” vol. i., p. 130, 

t Sir H. Davv’s works, vol. ii. 

§ See The Life of Sir H. Davy,” hy John Avrton Paris, M. D., 
1831; also his life by Dr. John Davy, F. R.S., 1836; and his biography 
and articles “Chemistry ‘and “Voltaic Electricity” in the “Ency- 
clopedia Britannica” works of Sir Humphry Davy, edited by Jobn 
Davy. 1839-1840: ‘The Fragmentary Remains . .. of Sir H. Davy,” 
1258: “Dic. Tech. et Prat. d’Electricité” de Mr. Geo. Durant. Paris, 
1887-1889; W. T. Brande,“*Manual of Chemistry,”’ London, 1848, vol. i. 
np. xciii-cv., 213-224; C. H. Wilkinson, “Elements of Galvanism,” 
London. 1804, vol. ii., pp. 90-86, and chapter xviii ; Thomas Thom- 
son, “History of the Royal Soviety,”’ London, 1812, pp. 454-455; 
“Galvanism,”’ in Dr. Lardner’s Lectures: Noad’s “Lectures on 
Chemistry,” pp. 32-333 Bakewell’s “Elec, Sc.” pp. 33-35; Daniel Davis, 
“Manual of Magnetism.” 1846-1852; Thomson, “History of Chemis- 
try.” vol. ii.. pp. 260-261; “Elem. of Exp. Chem ,”" Wm. Henry, Lon- 
don. 1823, vol. i, p. 192: **Elements of “hemical Philosophy ,” p, 155; 
Thomas Thomescn. M. D., London, 1830. “ Outline of the Sciences of 
Heat and Electricity,” pp. 467, et. seq., 491-495; De La Rive’s “Trea- 
tise on Electricity . . . .” vol. fi., pp. 282-283; “Encvclopedia 
Metropolitana.” vol. iv (Galv.), pp. 176, 178, 292, and (Elec. and 
Mag.) pp. 9 and 10; Gay-Lussac and Thenard Phil, Mag., vol. xxxii, 
n, 88, 1809; Jacquin Phil. Mag... vol. xxxvi. p. 73, 1810; M. Donovan, 
Phil. Mag., vol. xxii, pp. 227, 245, 1811; M. Yatman, “‘A Letter ., 
. . » and Davy’s “Enquiries - . -” Jondon, 1811, 1814; W. 
Henry, “On Sir H. Davy and Dr. Wollasten,”’ London, 1830; Con- 
tessi G. Lelandri, “* Ann. Reg. Lomb., Venero.”’ 11. 78, 183°, and F. L. 
Roux, “Conservation des plaanes . . . ,”’ Paris, 1866; Nicholson's 
Journal. qto. vol. iv. pp. 275, 337 and 394: and 8vo. vol. i. p. 144, vol. 
iii, p. 135; Dredge, “Electric Nlumination.” vol. i, pp. 24, 25, 30; 
Phil. Mag., vol. vii, » 347, for experiments of Dr. Henry Moves, also 
vol. xi, pp. 302, 326; xxxviii. pp. 3, 104, 220; xxix, p. 372; xxxi, 
p. 3: xxxii., pp. 1, 18-22, 101, 146, 193; xxxiii.. p 479; xxxv., p. 401: 
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p 179: Phil. Maa. or Annals,vols, i.. pp. 31, 94. 190; vi., p. 81; X., DPe 
214, 379, 426; Phil. Trans. for 1801, 1809, 1810, 1822; Sturgeon’s ‘Scien - 
tific Researches,”’ Burv. 1850, pp. 14-16, 23; Annales de Chimie, vol. 
xv., p. 113; “Société Philomathique,” An. x., p. 111: Becquerel, 
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Efficiency Test of a Brush-Swan Electric Light Station.* 


BY FREDERICK BEDELL, PH. D. 

HE object of this test was to 
ascertain the commercial 
efficiency of the station— 
boilers, engines and gener- 
utors—under normal work- 
ing conditions. To obtain 
tliis, runs were made on four 
consecutive days, each run 
lasting from dark. when the 
tirst lights were waated, 
un ilthe stationshut down at 
midnight. 

The steam plant consists 
of a battery of two boilers furnished by the Ball Engine 
Company, Erie, Pa., and two Ball horizontal non-con- 
deusing engines. 

The boilers are of the horizontal return tubular type with 
gauge glass. Water is supplied by a Davidson feedpump 
from a tank beneath the boiler room floor. The piping is 
so arranged that the same pump is used to pump water 
from the creek into the tank and then from the tank into 
the boilers. Two injectors are attached to the boiler and 
connected with the supply pipe to take the place of the 
feed pump in case of break down. 

The feed water was measured by means of a float carry- 
ing a vertical rod. By means of loops this rod was always 
kept close to an upright stick fastened to the side of the 
tank. Previous to the test the tank was calibrated by first 
lettivg all the water out as far as the exhaust pipe and 
making a zero mark on both the fixed and the floating 
rods. ‘The tank was then filled by pouring in water, 200 








pounds at a time. After each addition the point was. 


marked on the floating rod which was opposite the zero 
mark on the fixed rod. The rod- thus graduated shows di- 
rectly the weight of water in the tank. 

The engines weres imple, slide-valve, nou-condeasing, 
with 10-in. cylinder and 12-in. strokes and rated at 6)h. p. 
each. They have the Ball automatic cut-off with a centrif- 
ugal governor on the flywheel, whereby the speed is main- 
tained constant irrespective of load. The north engine is 
belted directly to one No. 8 Brush generator (numbered I. 
in the station) and the south engine directly to two No.7 
Brush generators (numberéd IT. and ITI. in the station). 

Dynamo | is a 12-coil, 65-light machine, with a 14-mile 
circuit of 61 arc lamps. The self regulation was not so 
good as in the other machines, for it was working below 
the knee of the curve of magnetization and was in a state 
of unstable equilibrium. 

Dynamos II. and III. are each 8-coil, 30-light machines. 

Dynamo II. has a four-mile circuit of 23 arc lamps. 

Dynamo III. has a two-mile circuit of a mixed nature : 


Saar ery Perec ery yr 2,000 ¢. p. S volts 9'« amp. 
10 Bernstein Soi tkatesbeadeaawtie 100 ** 7” 9% * 
ae te cnt eesen chuhoaeeeen sO * i es ries “* 


A few Swan lamps of 16 and 32c. p. are at times 
used in this circuit in multiple arc, 7 and 5 being placed in 
parallel, 

In the test the quality of the steam was determined by 
three Peabody throttling calorimeters, one placed in 
the steam pipe near each engine, and one in a_ pipe 
connecting the two boilers. As the steam pipes were 
short and well lagged there was little difference in 
the three determinations. A steam gauge was put in the 
supply pipe of each calorimeter and all pipes covered with 
hair felt. In the Peabody calorimeter the steam passes 
tarough asmall orifice in a thin plate and escapes into 
au. The steam escaping at a pressure of one atmosphe.e 
has been superheated by passing through the oritice, and if 
the percentage of entrained water is small. there is no 
separution. A thermometer placed in a thermometer cup 
just beyond the orifice gives the temperature of the steam 
under atmospheric pressure. This gives the necessary data 
for the determination of the quality of the steam. 

X = per cent. dry steam in the mixture. 

T's = temperature steam in calorimeter, 

T = boiling temperature. 

P = pressure per gauge. 

: = temperature at pressure 1. 

= latent heat of evaporation at pressure P. 

es = total heat of evaporation at pressure 7’. 

Specific heat of superheated steam at constant pressure 
48. 

Heat in one pound of mixture = heat in one pounc of 
steam in calorimeter. 

XL+t= H+ 48(Ts— 7). 
, A—t+ 48(7Ts8— 7). 
a= 
L 

H, t and L we get from steam tables for pressure P. 

Per cent. entrained water = 1— X. 

As there are but two ind: pendent variables in the above 
formula, curves can be drawn for different values of 7 s and 
P by reference te which 1 — X can be directly obtained. 

The test consisted in taking simultaneous observations 
every fifteen minutes during each tun, At the beginning of 
each run the fires were brought to a good condition and ash 
pits cleaned, Thecondition of the fire was carefully noted, 
and also the height of water in the gauge glass. At the end 
of the run the fire was brought to the same condition as at 
the start, and water to the same level in the boilers ; ash 
pits were cleaned and ashes weighed, 


"From a report in the Sibley Journal of Engineering, Vol. 5 
Ne, 7, 
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Each engine was supplied with an indicator at both head 
and crank ends. One ehgine was fitted with a parallel re- 
ducing motion. and the other with a pendulum and arc. 
The parallel motion is lighter and better adapted for high 
speed. The indicated horse power was calculated for each 
end of the cylinder from the cards. 1h. p. = (M. E. P. 
xX stroke x area X revolution per minute) + 33,000. Fric- 
tion cards were taken with dynamos on open circuit, and 
also of the engines alone with belts off to ascertain the me- 
chanical efficiencies of engine and dynamos. 

All instruments used in the engine and boiler tests were 
previously calibrated by means of the apparatus in the 
Mechanical Department of Sibley College. The steam 
gauges were compared directly with the mercury column, 
or with an intermediate standard already corrected by the 
mercury column. Thermometers were calibrated by ob- 
serving freezing point and boiling point together with the 
barometer. The indicator springs were corrected by test- 
ing directly with dead weight. The springs and cylinders 
were heated while under test by steam passed through a 
surrounding coil of rubber tube. 

The electrical measurements consisted in finding the out- 
put of each dynamo. Use was made of the station am- 
meters.which were calibrated by comparison with standard 
instruments. The voltmeter was a gravity instrument and 
was placed in the second story away from the magnetic 
influences of the dynamo room. This was connected with 
two wires leading to the dynamo room. The ends of these 
wires were provided with rubber handles by which they 
were brought in contact with the terminals of the dynamo 
whose potential was to be measured. The voltmeter had 
a resistance of 893.4 ohms, reading to 50 volts. In order 
to take measurements on dynamos II. and III. a coil of fine 
German silver wire with a resistance of 26,230 ohms was 
placed in series with the voltmeter. The high potential of 
dynamo I, made it necessary to use two resistance coils in 
series with a combined resistance of 51,250 ohms. 

We give the results of the first day’s run, with boiler log 
and calculation of station efficiencies, and the commercial 
results tabulated for each run, the averages of which give 
the station economy free from the unavoidable daily irreg- 
ularities. 


Boiler Log’ —First Run. 


PM MN, We i sudo sc bcse @beest codesest in 5 
Length of boiler. feet ... .. 3 
Heating surface, square feet. 
Grate surface, sig Teun cea 
Rat o grate to heating surface 
Cuaracter of draught...... as 
Temperature external air... 
boiler room... 
Daration of test, hours ‘ 
Water gauge at —~ ema 









Total fuel oun. out, pound 
Fuel not burned .. .... 
Fuel burned............ ‘ 

Total ash...... fade 
Moisture in 100 Ibs........... 
Ww — Seats. oe 








in ee es Cee dg 
Fuel per square fee. grate.. 54. 
Combustible per square feet grate.. eh neon eames ties 12.5. 
Per cent. entrained SE 5 cea oOo wines 405 ata : 3.4 
Ne SIT INI 03 gs ona Sa ove a neckcs ccs esis 21,910 
Dry steam per hour from temp; feed water 3.527 .5 
We  . . SS 3.792.0 
ei : from and at 212 3° per pound Ns cass sk nico s 8.47 
- 7 combustible. .... 10.97 
oe " ° “ee * 6pamare fat grete........... 77.5 
: - “* “ heating surface............. 1.84 
T hermal unit per hour from coal supplied...... ......... 5,012,650 
** steam delivered ........ ? 665,317 
NR she atin 5 5.05. se ie REC KE MU EA CR Kkae iiss seen 110 
RRA he ee eee 73.1 
Friction of nortb engine with be lt off, per cent.......... 6.9 
5 south ek ed: eee REF Ce es cca. 6.6 
7" E ? one dynamo, per cent. 9.8 
= - = - two = ee 14.7 


Log of two boilers considered as one. 

The heating surface of a return tubular boiler equals |j 
area ghell + total area tubes + } area one head — total cross 
section of tubes]. In this case there were 81 3-in. flues. 
The per cent. moisture is found by noting the loss in 
weight when dried. The dry steam from temperature feed 
water equals feed water per hour multiplied by quality 
of the steam. This multiplied by the factor of evaporation 
gives dry steam from and at 212°. Factor of evaporation 
=|H -(t 32°)| + 965.6.* H is total heat of evaparation, 
found from steam tables for observed boiler pressure; t° = 
temperature feed-water. Thermal units per hour frem 
coal = pounds combustible per hour multiplied by thermal 
uvits per pound combustible. Unless otherwise known 
14,500 thermal units are usually used per pound combus- 
tible. Thermal units from steam = (pounds steam from 
and at 212°) x (H— 212°), H—212 = 165.6. The boiler 
efficiency is the ratio of thermal units delivered in the 
steam to thermal units supplied in coal. Boiler horse 
power = dry steam from and at 212 divided by a con- 
stant 34.5. 





Mean Electrical Measurements. 


. Volts. Amp. Watts. H. P, 
SNOE  oo5 cicasedntes Ie 8.58 22,080 “29.6 
ES | ES See 797 9.49 7,580 10.2 
PRU Tie nc sv accecess 1,130 9.7 19,960 14.7 


Mean electrical horse pewer, 54.5. 

Mean indicated horse power, 92.6. 

Ratio ot electrical horse power to indicated horge power, EK. H.P 
+I H. P. = 54.5 + 92.6 = 59 per cent. = all day efficlency. 

To obtain efficiency at full load, we take measurements 


taken at some time early in the evening. 


Electrical Measurements, 9:15 P. M. 


Volts. Amp. Watts. BE. H. P. 
eS Te Si uae wines 2,600 8.5 22,100 29.6 
Dynamo If ea i 9.5 7,648 10.3 
Dynamo ee 1,240 9.7 12,028 16.2 
1, P., 56.1 -+ 1 ALP. O18. = 61 per cent, efficiency ov full load. 


* See Thurston's ** Engine and Boiler Trials,’’ p, 54. 


Vou. XX. No. 11. 
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Commercial results. 





| 
Fuel burned, lbs. 
| | 
| ere | 441 415. | 458. m. 
| : 


436.5 4438 
Per I. H. P, per br.. 4.76! 4.48 4.93 | 57 4.685 4 768 
Per E.H.P.perhr.| 8.10! 7.62 8.41 .88 7.978 8 Lil 


Lbs. combustible. 


Per hour....... ... | 340.4 | 316. | 368.20 349. = 343.4 | 349.1 
Perl. H.P.perhr..| 3.67) 3.41 | 3.97 377 3705) 3.767 
Per E.H.P, perhbr.| 6.25) 5 80 | 6.76, 6 42 6.408 6 516 
Pounds feed water. | 

Per hour... ....... ‘3596. (3845. (3575. (3508. 3506. 8554. 
Perl H.P perhr..| 38.8 36.1 38.5 37 37.80 | 38.48 
Per E. H. P. per hr. | 65.8 61.4 65.6 °| 6 61.30 | 65.37 








Pounds dry steam | 
from and at 232°. 


Per hour............ 3475. 3260. |3193. 3457. 342" 3478 
Per I H. P. perhr 37.4 35. 37.6 37.2 36.85 = 37.46 
Per E. H. P. perhr.' 63.7 59. 64.1 63.2 6273 6 .78 


2 
9 
Boiler horse eae. 110. =| 108.6 117 3 | 108. ul. 111. 
Efficiency of iler, | | eRe 
DO istaceuss 73.1 | 70.8 | 73. 70.1 71.75 71-75 
ean I. H.P. |... 92.6) | 91.37 | 85.45 91.98 90.35 90.35 
Efficiency of sta- | 
tion, per cent..... 59. 60. 63. 59.5 6u 40—s«6Y.40 





To get the true economy of the engines they shuld not 
be charged with any more steam than they themselves con- 
sume. We must therefore deduct from the total steam sup 
plied the boilers the amount used by the feed pump. In 
pumping the feed water into the boiler the head pumped 
against in feet = boiler pressure X 2.3 = 71.5 X 2.8 = 14 
The water is raised 10 feet when pumped from the creek 
into the cistern, and eight feet when pumped from the cis- 
tern into the boiler, so the total head equals 164 x 10 x 8 
== 182 feet. Fsom experience we assume the steam con- 
sumption of this style of feed pump to be 175 pounds per 
horse power per hour. 

H. P. = (pounds feed water per hour) (head in feet) + 
(33,000 x €0). 

Pounds steam per hour = 175 X 182 (pounds feed water 
per hour) + (33,000 « 60). 

Pounds steam per hour by pump = .016 pound feed- 
water per hour. 

We therefore charge the engines with 98.4 per cent. of 
the total steam and fuel consumed. 








Substitution of Incandescent Lamps for Dead Resist- 
ance in Are Lights. 





It is customary where are lights are used on incan- 
descent circuits to place two of them in series across 
the mains. As the pressure on the ordinary incandes- 
eent circuit is about 110 volts, this plan is practical and 
works with fairly satisfactory results. ‘There are, how- 
ever, some objections to it. It often haypens that only 
one lamp is required and a second miay not only be 
superfluous but objectionable. Such might be the case 
in small stores where incandescent lamps are used for 
interior lighting and one are lamp is placed at the en- 
trance, or in the‘illumination of halls, corridors or large 
rooms. There are but two things then that can be done, 
either two lamps must be used or one larger with dead 
resistance in series with it. In the former case there 
is the additional first cost of the second vt and the 
trouble and expense of its maintenance as well as an 
unnecessarily large consumption of current, while in the 
second case about 40 per cent. of the energy will be 
wasted in resistance. Mr. M. C. Heim has conducted 
a series of experiments in which incandescent lamps were 
substituted for dead resistances, and sought to find the 
conditions and limits under which perfect regulation 
could be obtained. He experimented with three are 
lamps of different make and different candle power, 
the normal consumption of the lamps being respectively 
four, six and nine amperes. The results of his researches 
were published in detail in the “Elektrotechniseiie Zeit- 
schrift,” of July 8, 1892, of which the following extract 
may prove of Soienent: 

“It is possible and practicable to employ us resistance 
for an are lamp, burning on a lighting circuit of a press- 
ure of 100 to 110 volts, a group of incandescent lamps 
in parallel. 

“The incandescent lamps thus installed could, in most 
sases, be used for lighting, since the variations in their 
intensity, which perform the function of regulating the 
are lamp, keep below 10 per cent., and even in a properly 
constructed lamp falling to 6 per cent. 

“The voltage of the incandescent lamps oscillates be- 
tween the limits of 1.3 per cent. and 1 per cent. An 
are lamp adapted to this system should be regulated as 
frequently as possible and at regular intervals in order 
that each variation of the voltage at the carbons should 
be less than 2 per cent. The means of regulating the 
are ought to be positive and to bring the carbons im- 
mediately to the normal distance. 

“By the application of groups of incandescent lamps, 
an arc lamp burns as evenly as if the excess of voltage had 
been absorbed by metallic resistance. 

“The protection of the incandescent against tov great 
an increase in voltage during the lighting of the ares 
requires the presence of a little a®ditional resistance, 
which is taken out of the circuit five minutes after. 
The lamps tested, in order to attain that condition, de- 
manded the employment of a resistance only consuming 
nhout five volts.” os 2 ; ae 
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Comparative Cost of Horses and Elee- 
tricity in Conntry Work. 


BY WILLIAM SELSON BLACK, 


HATEVER happens in our mercautile ex- 
changes to indic ite that personal property and town lands 
hive become the chief objects of interest it is certain 
that the assessed value of agricultural lands proves that 
farmers, considered colleciively. are still the substanti:l 
men of the country. If they seem to have dropped out of 
sight, comparatively, it is because their securities are no; 
listed on the exchanges, and not because they have no 
securities. They are still passing rich, and hold the re- 
sources which can make them very much richer when they 
decide to conform to the fashion of the times, and convert 
their real estate into the foundation for a still larger per- 
sonal estate represented in electrical highways and electri- 
cal manufacturing and agricultural power. Will they 
undertake this work ? 

Let us see if the work would not be profitable in the view 
of political and domestic economy, as well as from the 
point of observation selected by the student of social sci- 
ence and the promoter of public improvement. It will 
readily be seen that a system that can draw upon the re- 
sources of the electric light, the telephone, and even of the 
telegraph, if it be thought expedient, will have many 


sources of profit: and it only remains to be sure that the” 


use of the electric highway and electric power in agricul- 
tural operations will be economical. If it be found eco- 
nomical then we may be equally sure that we have also 
discovered the best field of investment that can be opened to 
the farmer, a field that will enable him to save on his ex- 
penditures, as well as to inerease his income. Let us look 
into the question of economy, then, so far as it can be ex 

amined in advance of experiment, and see if the farmer 
would not find the system profitable in his operations as an 
agriculturist, as well as in his functions as a stockholder. 

To get at this subject of inquiry clearly. we must sup- 
pose an agricultural district, populated with ordinary 
density, about 10 miles square, and inclosing three to four 
townships. This extent of territory is selected because it 
offers about the surface over which electrical power can be 
distributed from a single central station with the best com- 
mercial results : and, leaving out the space c overed by vil- 
lages, and some possibly non-arable and waste lands, there 
will be the equivalent in this area of 600 one hundred acre 
farms. The farms, of course, will not be uniform in size. 
In some sections of the Union they will average more than 
100 acres to the farm, and in some sections less : but for 
purposes of calculation it will be best to adopt this size. 
because 100 acres will be as much land as a farmer can 
thoroughly cultivate with two pairs of horses, and it will 
be necessary to estimate the number of horses in the dis- 
trict. Some farmers will say that two pairs of horses to 
100 acres will not be sufticient for the work ; but this will 
depend somewhat on the nature of the soil, and it is prob- 
ably as many pairs as are usually found in service on a 
100-acre farm. Estimate, then, on two pairs to the 100 
acves, and we tind twice 600, or 1.200 pairs in the district. 

Consider, now, the cost of keeping these 2,400 horses. 
Farmers have a careless habit of saying that it costs $25 a 
vear to keep a horse. It is exceedingly doubtful if this 
sum will cover the cost of his provender, and yet it is only 
the beginning of the expenditures that his use entails. 
What of the top buggies or family carriages which most 
well-to-do farmers think is necessary to keep? The top 
buggy is especially fragile. It is hardly expected to last 
more than eight or ten years, and if a farmer buys one for 
much less than $300 or $350 he will be quite certain to find 
more than the highest price charged against him in the 
form of bills for repairs by the end of that period. He will 
have the bills for repairs to meet in any case, and the lower 
the original cost of the top buggy the higher the reckoning 
in the end. If it is said that the top buggy costs the 
farmer $50 a year it will not be an exaggeration. 

Then, again, his road wagon, also perishable, is liable to 
have an axle tree or a wheel broken, or a tire broken or 
displaced, his harness will wear out or break, and must be 
renewed either in whole or in part. Horseshoes, too, must 
he looked after carefully. Finally, the road tax must be 
charged directly to the account of the horse, and if the 
farmer goes through a year without seeing the bill against 
a pair of horses mount to $200 it will be a lucky year, a year 
during which there were few runaways and no thefts. <A 
calculating farmer, after thinking the matter all over, and 
observing the incidental expenses due to horses, will not 
say that this is an exaggerated estimate. 

Say, then, the cost is $200 a year, and we tind that 
the total cost for keeping 1,200 pairs amounts to $240,000 a 
year, an expenditure equal to the interest at 6 per cent. on 
$4,000,000. This isa heavy charge against a district only 
ten miles square: but no one can justly say that the figures 
are exaggerated. They will be met, possibly, by an offset. 
The farmers may say that the figures do not represent 
complete loss; but that there is a part retarn for the ex- 
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penditure in the profits derived frou: the breeding of young 
horses. But even to this claim there will be a counter- 
vailing objection. The profits derived from breeding 
young horses are pretty well offset by the losses of old and 
valuable horses. Horses are s 1ort-lived - only a little longer 
than top buggies. Their allotted span is only about twenty 
years, and their ncrmal annual death rate is therefore 50 
to the 1,000. This wil! give us about 140 dead horses 
each year among the 2.400 horses in a district ten miles 
square, and as this would amount to a dead loss of more 
than $20,000, it is doubtful if the net gain from young 
horses would exceed the figures. 

Now, against this exhibit of wasteful, though heretofore 
necessary expenditure on the part of farmers, let us place 
an estimate for the cost of electricity for an agricultural 
district containing 100 square miles. It will be seen that 
electricity, though yet probably far from having reached the 
point of economy in production that it will finally reach, 
is already the more ecoromical source of power for the 
service of farmers in agricultural labor and transportation. 
It should be said, however, in advance of the calculation 
that the use of electricity in country districts is not urged 
so much on account of its greater economy as on 
account of its immeasurable superiority. Were _ it 
even more expensive than horse traction, the ease with 
which it can place isolated and inaccessible districts within 
convenient distance of markets would be enough to justify 
its adoption. But it will not be more expensive. 1t will be 
cheaper as well as better. 

First. let as consider the cost of electrical highways. 
They can be constructed for $3,500 per mile in districts 
where the grade is not more than 10 per cent., a grade, by 
the way, about as difficult as will ordinarily be found any- 
where except among mountains or the foot hills of moun- 
tains. Where light trestles or embankments would be 
needed, the expenditure would be somewhat greater; but 
probably over ninety per cent. of the roadways of the 
United States could be covered at this cost, and as there 
would be about 100 miles of road, in most sections of the 
country in a district ten miles square, the total cost for the 
district would be only $350,000. This does not seem to 
preclude the use of electrical railways in the rural districts, 
even if we had nothing more. It represents a capitaliza- 
tion of only about $5 to the acre, and per annum inter- 
est account of only 30 cents per acre. With a central 
power station large enough to drive all the road wagons of 
the district that would be in use at any one time, the 
capitalization would be less than $10 per acre, and the 
interest account less than 60 cents per annum to the acre. 

But, of course, the calculation does not ‘cover the ground, 
and it must be enlarged. We must know the total cost of 
supplying power forall agricultural purposes, for supplying 
as much manufacturing power as can be turned to profit- 
able account, and for furnishing the electric light.. The 
expense will be light or heavy according to the amount of 
horse power generated. Considering the number of farm 
implements demanding considerable power that would be 
in operation during the plowing season, in spring and fall, 
it might be that a central station capable of generating 
20,000 h. p. would be demanded. For only a short season in 
districts where there were few factories would this great 
power be used ; but it might be necessary to have it for the 
periodical heavy work of the farms, and it would entail an 
expenditure of $1,000,000. To this must be added the cost 
of the road wagons, motors. and such heavy agricultural 
implements as the company owning the plant found it ex- 
pedient to own and lease to stockholders, and this would 
probably swell the total capitalization to something ap- 
proximating $3,000,000. Does this seem like an expensive 
equipment for the service of 100 square miles of agricultural 
territory ? 

To decide whether or not the sum is large we must take 
several things into consideration, and first we must con- 
sider the figures presented in the first part of this article. 
The men to be served are already expending the interest 
on $4,000,000 for a relatively inadequate service. This alone 
seems to indicate that the sum is not large. But it will not 
seem large again when we estimate it by the capitalization 
per acre and, in this relation, consider the amount of 
interest involved. The capitalization will be $50 per acre, 
and as the interest on this sum is only $3 the figure seems 
quite insignificant when we reflect on the total value of 
the product on an acre of fertile soil. Finally, we must 
consider that the farmer as a stockholder in an electrical 
company will not be serving his agricultural interests alone 
either upon the farm or upon the highway. In the several 
small villages which every hundred square miles of terri- 
tory will ordinarily contain a variety of industries demand- 
ing power will be pursued, and this will give 
a source of continually increasing income. Then, again, 
the people of these villages will want the electric light, 
and they will also contribute to the income derived from 
the highways. Public vehicles will be run between the 
villages and adjacent cities and, while they will be a great 
convenience to everybody, they will be a source of consid- 
erable profit to the company. On the whole, a capitaliza- 
tion of $3,000,000 cannot be truly called large,though to some 
of our farmer friends accustomed to dispersed operations 
and to the small figures that usually follow, they may seem 
large. 

One objection may be raised to these comparative esti- 
mates, and, as it would be a valid objection for the present, 
it should be anticipated and met, It may be said that 
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while it will be possible to perform all the farm labor that 
is now sometimes done by steam, such as plowing and 
threshing. and much labor for which steam is too unwieldy, 
it would be unreasonable to hope that the horse would be 
entirely displaced by electricity until inventors had had 
time to devise and perfect implements not now in exist- 
ence. This would be true; but one horse to the hundred 
acres would be sufficient to perform all the work that can- 
not be performed by electricity even with existing imple- 
ments slightly modified ; and when we have displaced the 
top buggy and the road wagon, with their furnishings, and 
the dirt roads, we shall find the horse a reasonably inex- 
pensive servant. With only the equipment needed on the 
farm, one horse to each hundred acres, together with the 
cost of operating the electric plant, would not wipe out the 
margin of $1,000,000 between the first and the last estimate 
of expenditures. 

The statement of the economies promised through the in - 
troduction of electricity in the country is sufficiently fair, 
and it should be enough to promote an enthusiastic study 
of the subject by every man interested in the farming in- 
dustry, even were there no object but economy in 
view. But, as already suggested, the writer does not advo- 
cate the use of electricity so {much on account of economy 
as on account of its incalculable superiority. Were it even 
impossible to doany kind of strictly farm work by elec- 
tricity, the farmer could hardly be pardoned for neglecting 
to place it on the highways, thus shortening his distances 
and improving his means of transportation and transit. 
The electric wagon, the electric light and the telephone are 
three modern improvements which he can no longer afford 
to forego. Electricity is demanded in the country incom- 
parably more than in town with its paved streets, its steam 
engines and its gas mains. The farmers need electricity 
greatly more than they need money at one per cent. 
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Electric Railways for Country Districts. 





In the current number of the Engineering Magazine 
Mr. Franklin L. Pope makes this comment on Mr. Black’s 
articles on this subject that have appeared in THE ELEcTRI- 
CAL WoRLD: ‘** Within the past few years an increasing 
interest has been manifested in the important question of 
highway improvement, and some highway construc 
tion has been done in New Jersey and elsewhere with 
very creditable results. But Mr. William Nelson Black, in 
an article in THE ELECTRICAL WORLD, points out that even 
if only comparatively few of the main roads of the United 
States are to, be improved, the cost will mount up to a sum 
which will be wholly inadmissible, and he further shows 
quite conclusively that a resort to the assistance of the State 
is not likely to help matters very much. Mr. Black consid- 
ers, and in this we are in entire accord with him, that the 
most hopeful solution of the problem of difficulty and dis- 
couragement that surrounds the American farmer of 
to-day is to be looked for in the general distribution of 
electric power over the whole country from central sta- 
tions, and its utilization, not merely for transportation, 
but for all the work of the farm, now carried on so expen- 
sively, laboriously and inefficiently by the muscular power 
of men and animals. It needs but little study of the act- 
ual figures to appreciate how enormous would be the mag- 
nitude of the saving if this most flexible and tractable of 
all agents could be made to do even a comparatively small 
portion of the farm work of the United States. As Mr. 
Black pertinently remarks, it will be cheaper and more 
sensible to render the improved highways unecessary, 
than it will be to get the highways. We believe this to be 
the most important problem pressing for a practical solu- 
tion to-day. It is one which will bear any amount of dis- 


cussion.” 
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Lighting Buffalo from a Lighting Tower at Niagara 
Falls. 





BY F. DAY. 

Concerning the lighting of the city of Buffalo by elec- 
tricity generated at Niagara Falls, | would like to make a 
suggestion. instead of spending a large sum of money for 
copper conductors to convey the current to Buffalo, why 
not erect a high steel tower, or several such towers at some 
distance apart at Niagara Falls, mount upon these towers a 
number of are lights of immense power, and let the 
rays therefrom be concentrated upon Buffalo? The 
distance is not prohibitive to the carrying out 
of this scheme, and it would appear to be a ques- 
tion for an engineer of authority to answer whether 
a large saving could not be effected by this plan. There 
would be a uniform distribution of light, lik> moonlight 
in its character, and certainly the cost of erecting several 
such towers would effect an economy over the large num- 
ber of smaller ones required to be placed throughout the 
city, not to mention the saving of the conductors strung 
through the streets. As to shadows, while they would of 
course exist with the light coming from one side, still 
there would be a much greater reflection, and instead of 
having the dense black shadow of an are light near at 
hand there would exist the softened shadow of moon- 
light. Besides this, the loss of light in the transmission 
through the air would be far less than the loss due to drop 
of potential in a conductor between these points, 
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Electric Railway Litigation.—II.* 
BY RALPH STONE. 

(Editor of the Michigan Law Journal.) 

Il.—THE RIGHTS OF ABUTTING OWNERS. 

The establishment of electric railway lines has met 
with considerable opposition on the part of abutting 
property owners. The contention of the abutters 
is that the electric railway is (1) a new burden, 
an additional servitude, upon their land; and that it is 
(2) a nuisance, and that, therefore, they, the abutters, 
should receive compensation. 

1. Is the electric railway an additional burden to the 
highway? If it is, it is not entitled to occupy the streets 
without compensation to adjacent owners. 

Formerly the courts held that the ownership of the fee 
in the streets had an important bearing upon this ques- 
tion. That position has been abandoned, because, 
whether the fee is in the abutting owner or in the city, 
the whole beneficial use as a street is in the public. The 
abutter holds only his easements of light, air and access, 
and for injury to any of these he is entitled to full com- 
pensation. See the elevated railroad cases: Story v. 
N. Y. Elevated R. Co., 90 N. Y. 122; Lahr v. Met. Fl. 
R. Co., 104 N. Y. 268; Pond v. Met. El. R. Co., 112 N. 
Y. 186. In regard to access see Cincinnati, etc., R. Co. 
v. Village of Cumminsville, 14 Ohio St. 524; Railway Co. 
v. Lawrence, 38 Ohio St. 41. 

It has been determined in numerous decisions and with- 
out dissent, except in New York, that the use of the 
streets by a horse railroad falls within the purpose for 
which streets are established, and the abutting owner 
can recover no compensation, whether the fee is in the 
public or not. Lewis Em. Dom. 124. 

It is important, therefore, to show that the electric 
railway has the same characteristics as those which make 
the horse railway a proper use of the street, without 
compensation to abutting owners. While it is settled 
that the horse railway is a proper use of the street, it 
is as definitely decided that the steam railroad is not. 


2 Dillon on Municipal Corporations, 4th ed., 722, and 


cases cited; Mills Em. Dom. 205, and cases; Angell High- 
ways, 91, note 1, and cases; Newell v. Minneapolis, etc., 
R. Co., 35 Minn. 112. But the reasons for this distinction 
do not apply to the horse railway and the electric rail- 
way. 

The contention of the abutters is that the erection of 
the poles on which the wires are strung imposes a new 
and additional servitude upon his land in the street. In 
other words, that his land, by the erection of the poles, 
has been appropriated to a purpose for which the public 
have no right to it, and that therefore his constitutional 
rights have been violated, for one of the most important 
guarantees of the Constitution is that private property 
cannot be taken for public use without compensation. 

But it has been held in a number of recent cases that 
the use of electricity as the motive power of a street 
railway by the device of the overhead wire, does not 
create a new and additional burden upon the street enti- 
tling abutting lot owners to compensation or to an injunce- 
tion to prevent the construction of such railway. Taggart 
v. Newport St. R. Co., 16 R. I. 668; Mills v. Detroit City 
R. Co., 85 Mich. 634; Potter v. Saginaw Union St. R. 
Co., 88 Mich. 285; Barber v. Sag. Union St. R. Co., 835 
Mich. 299; Halsey v. Rapid Transit St. R. Co., 47 N. J. 
Equity 880; Lockhart, et al., v. Craig St. R., et al., 189 
Pa. St. 419; Pelton v. East Cleveland R. Co., 22 Weekly 
Law Bulletin and Ohio Law Journal 67; 3 Ohio C. C. Rep. 

25; Rafferty v. Central Traction Co. (Pa. Sup. Ct.), Sup. 
Ct. Legal Intelligencer, Vol. I., No. 12, p. 419; Thompson 
‘on the Law of Electricity, pp. 29-32, 51-58. 

These decisions are grounded upon the following 
reasons: That (1) “the poles and wires have been placed 
in the street to aid the public in exercising their right 
of free passage over the street,” and it seems “to be 
clear beyond question that the poles and wires do not 
impose a new burden upon the land, but must, on the 
contrary, be regarded both in law and reason as legiti- 
mate accessories to the use of the land for the very 
purposes for which it was acquired,” Halsey v. Rapid 
Transit St. R. Co., 47 N. J. Eq. 380; that (2) the “poles 
and wires are directly ancillary to the uses of the street 
as such,” Detroit City R. Co. v. Mills, 85 Mich. 634; S. 
©. 21 Atl. Rep. 26; Taggart v. Newport St. R. Co., 16 R. 
TI. 668; that (8) “the distinction is often stated as a dis- 
tinction between steam and horse railroads, but the 
distinction rests, not on any difference in motive power 
(85 Mich. 634), but the different effects produced by them 
respectively on the highways,” Daniels v. Clegg. 28 Mich. 
82: Attorney-General v. Metropolitan R. Co., 125 Mass. 
515: Citizens’ Coach Co. v. Camden Horse R. Co., 358 
N. J. Eq. 267; Hobart v. Milwaukee City R. Co., 27 Wis. 
194: that (4) “it does not appear that the electric railway 
occupies the streets any more exclusively than if it were 
operated by horse power;” that (5) there is “no reason to 
suppose that this form of danger is so great that, on ac- 
count of it, the railway should be regarded as an addi- 
tional servitude.” 16 R. T. 668: 85 Mich. 635: and that 
(6) it “does not impair the incidental rights of the owner, 
if properly constructed, as to his means of egress and 
ingress.” 47 N. J. Eq, 380; 139 Pa. St. 419. 


*Concluded. From. the New Jersev Law Tournal For tbe first 
section of this articlel see Tak ELecTRICAL WORLD of Sept. 3, 1892, } 
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2. It is also contended by abutting owners that the 
electric railway is a nuisance. 

Very few cases have arisen in which this is the sole 
contention. The case of Lonergan v. Lafayette St. Ry. 
Co., in the Circuit Court at Lafayette, Ind., decided July, 
1890, by Langdon, J., is a case in point. The plaintiff, a 
blacksmith, complains of the electric car as a nuisance, 
his averments being not about the motor itself nor that 
it is an additional servitude, but rather about its mani- 
festations. These manifestations are covered by the 
following allegations: ‘“That by reason of the propulsion 
of the cars by electric power, they are driven much more 
rapidly thah by animal power; in passing over the street 
they make a loud churning and pulsating noise, ac- 
companied by a peculiar humming sound, and with the 
electric wire under the rail produce constant flashes of 
electric light, especially at night and in damp weather, 
and are without visible means of locomotion.” It is 
then alleged that these several facts cause fright to 
horses not long accustomed to these sights and sounds 
when approaching or being approached by the cars, and 
they become uncontrollable and run away, and thereby 
frequent accidents occur; that the fright to such horses 
and the damages incident to it have created apprehension 
of danger upon the street, and it has become widespread 
in the community, and has the effect of driving trade 
and business from the street. The judge concludes that 
the electric car is not a nuisance, and does “not think 
the averments raise the legal conclusion that there is such 
a substantial and permanent impairment of the street 
by the general public that it can be inferred that an 
additional burden has been imposed.” 

The case of the Louisville Bagging Mfg. Co. v. Central 
Pass. R. Co., decided in the Louisville (Ky.) Law and 
Equity Court by Toney, J., is a case where the plaintiff 
asks for an injunction on the ground that ingress and 
egress are obstructed by the electric poles, wires and 
ears, und the plaintiff further avers that the posts, wires 
and cars “are of very great danger to, and will put in 
constant jeopardy, and are a public nuisance, and also a 
private nuisance, especially affecting, injuring, and 
daraging, the said property of said plaintiff by destroy- 
ing the ingress to and from its property.” The court 
said: “The proof shows that nothing that the defendant 
has done or proposes to do in connection with the use 
of its electric cars on said street interferes with the 
reasonable use of the street by the plaintiff and by the 
public as a passway for foot passengers, horsemen or 
vehicles in ordinary and general use. . .. . So far, 
therefore, as the plaintiff seeks to enjoin the operation 
of electric cars on the score that it is a public nuisance, 
the court will not listen to it.” 10 Kentucky Law Rep. 
591. The request for an injunction was denied. While 
the question is a new one and cannot be considered as 
settled, it is improbable, in view of the rapid progress 
that the electric railway is making, that many cases will 
arise in which the courts will be called upon to decide 
whether or not it is a nuisance. 

Ilf.—LIABILITY OF ELECTRIC RAILWAY COYPANIES TO TELE- 
PHONE COMPANIES. 


The most determined opponent of the electric railway 
is the American Bell Telephone Company. The electric 
railway current interferes by induction and earth leakage 
with the efficiency of the telephone, and this interference 
is such that the human voice is frequently drowned by 
the noises that pass over the telephone wires. To under- 
stand perfectly the causes of the disturbances, the in- 
quirer must make a scientific investigation. Briefly the 
trouble is as follows: 

1. Farth Leakage.—Assuming that the trolley wheel is 
resting against the overhead wire, the electric current 
passes from the ovérhead wire through the trolley pole, 
the motor, and the car axles and wheels, and thence, by 
means of the track, returns to the generator at the 
central station. When it reaches the track the electric 
fluid escapes, in part, into the earth, and, since the 
telephone is also grounded, interferes with the weaker 
current of the latter, causing the noises to which 
reference has been made. 

2. Induction.—The inductive noises are occasioned 
where the telephone wires and overhead return wires 
of the railway are strung parallel and so close together 
that induction is possible. 

Th : telephone companies have accordingly filed bills 
to e1 ‘oin the street railway companies, asserting that the 
elect ic railway should “so use its own as not to injure 
that of another.’’ The railways have replied that what- 
ever damage has been caused is “damnum absque 
injuria.” The law cannot be said to be settled in this 
class of cases, but all the decisions rendered have refused 
injunctions to the telephone companies, and it can 
readily be seen that the tendency of the courts is to 
place no obstacles in the path of the development of the 
electric street railway, leaving the matter to be adjusted 
between the parties in the progress of invention. 

This conflict between the electric railway and telephone 
currents can be avoided in three ways: 1. By the adop- 
tion, by the railway, of the double trolley. 2. By attach- 
ing a return wire to each telephone; and 3, by the adop- 
tion, by the telephone, of the McCluer device, which 
would occasion an expense to the telephone companies 
of not more than ten dollars for each telephone. This 
is the cheapest method of obviating the disturbance 


Vou. XX No, 11, 


produced by the leakage, and the courts, in a number of 
cases, have refused to grant injunctions, because the 
adoption of this device, being the cheapest, would remove 
the cause of the conflict. Hudson River Telephone Co. 
v. Watervliet Turnpike, etc., Co., 29 N. Y. St. Rep. 22; 
S. C., 31 N. Y. St. Rep. 524; 24 N. E. Rep. 832; Cumber- 
land Telephone and Telegraph Co. v. United Electric R. 
Co., 42 Fed. Rep. 273; Rocky Mountain Bell Telephone 
Co. v. Salt Lake City R. Co., Third U. S. District, Utah, 
Zane, J., decided December, 1889; Wisconsin County 
Telephone Co. v. Eau Claire St. R., and Sprague Elect. 
R. and Motor Co., Circuit Court Eau Claire County, Wis., 
decided Jan. 29, 1890; Thompson on the Law of Elec- 
tricity, p. 54. 

In the case of the Central Union Telephone Co. v. 
Sprague Elect. R. and Motor Co. et al., in the Common 
Pleas Court of Summit County, Ohio, Judge Green says: 
“Neither are we absolutely certain that a return wire by 
the telephone company, forming a metallic circuit, would 
entirely relieve the telephone, and yet Mr. McCluer’s 
affidavit (the facts therein having not been prepared for 
this case, but for the instruction of telephone electri- 
cians), is directly to the point that such wire will com- 
pletely accomplish such result. If Mr. McCluer is correct 
as to this, under the proof we must find that such wire 
will relieve the telephones. In which case the telephone 
company can put in said wire, and the cost and expense 
of placing such wire would be the measure of their 
damages, and if under the law the defendants are liable 
therefor, the same could be recovered in a suit at law. 
The injunction prayed for is refused, and the petition 
dismissed.” 

The electric railways contend that the telephone has 
not an exclusive right to the use of the earth for its 
ground circuit. In East Tenn. Telephone Co, v. Knox- 
ville Street R. Co., Chancery Court, Knoxville, Tenn., 
Gibson, J., says: “It will thus be seen that instead of 
the telephone company having exclusive and monopolistic 
rights, both to the earth and to the alr, for electrical 
purposes, it is a mere humble occupant of the streets 
by permission of the city. I am further of the 
opinion that under its charter power and under the 
corporation ordinance the Knoxville Street R. Co. has the 
right to propel its cars by the single trolley electric 
system, or by any other the city has authorized or may 
authorize.” 

Where a telephone company, under authority derived 
from the statute, places its poles and wires in the streets 
of a municipality, and in order to make a complete 
electric circuit for the transmission of telephonic mes- 
ages, uses the earth, or what is known as the “ground 
circuit,” for a return current of electricity, and where 
an electric street railway, afterwards constructed upon 
the same street, is operated with the “single trolley over- 
head system”--so called—-of which the ground circuit 
is a constituent part, if the use of the ground circuit in 
the operation of the street railway interferes with tele- 
phone communication, the telephone company, as against 
the street railway, will not have a vested interest and 
exclusive right in and to the use of the ground circuit as 
a part of the telephone system.* The telephone com- 
panies have claimed that the electric railway companies 
should use the double trolley, as the evil would then be 
avoided; but the courts think otherwise, and have uni- 
formly held ‘‘the double trolley to be a failure, as applied 
to single track, and it would seem that the question could 
no longer be considered an open one;” and also ‘this 
would not only entail a large expense upon the de- 
féndants’—much larger than the adoption of the Mc- 
Cluer device by the telephone—‘but it disfigures the 
streets with a complicated network of wires, and 
wherever there are curves, turn-outs, or switches, renders 
the road very difficult of operation.’ 

The Supreme Court of Ohio, in Cincinnati Inclined 
Plane R. Co. v. City and Suburban Telegraph Assn., 
takes the ground that it is immaterial on which party 
the expense of the adoption of a device to avoid the 
disturbance may fall the more heavily, but it is a ques- 
tion of legal right. Dickman, J., says: ‘The primary and 
dominant purpose of their (the streets) establishment 
was to facilitate travel and transportation. . . . Tele- 
phone poles and wires, and other appliances are not 
among the original and primary objects for which streets 
are opened. 16 R. I. 668. The main purpose of 
streets or highways being to facilitate travel and trans- 
portation, new and improved agencies for effecting that 
purpose must be presumed to have been in contempla- 
tion. To those improved agencies, devised for the con- 
venience and advantage of the community in general, 
the franchise of the telephone company, to occupy the 
streets for carrying on its business, must be secondary 
and subordinate.” 


IV.—LIABILITY FOR INJURIES: TO. THIRD PERSONS. 

On account of the nature of electricity, a few instances 
have arisen in which accidents have occurred and dam- 
age has been occasioned. Horses have been frightened 
by the strange appearance’ and noises of the electric ear, 


‘Cincinnati Inclined Plane R. Co v. City and Suburban , ) 
Association, decided June 2, 1891. Supreme Court of ab Seepnene 
junction was first granted in this case by the Superior Court. of 
Cincinnati, at both the general and special terms (see 24 Wee kly 
Law Bulletin and Ohio Law Journal, 471), but the judgment was 
reversed by the Supreme Court and the original petition dismissed. 
a Henry B. Brown, Circuit Judge (now Judge of the Supreme 
Court of the United States), in Cumberland Telegravh and Tele- 
phone Co, v, United Electric R. Co,, 42 Fed. Rep, 273, 
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and have run away, causing injury and damage for which 
recovery is sought. 

If a person deliberately drives his horse into a place 
of danger near an electric railroad track, for the express 
purpose of testing the horse as to his disposition to be- 
come frightened, he is guilty of such contributory negli- 
gence as will prevent a recovery, where the horse be- 
comes frightened and runs away. Cornell v. Detroit 
City R. Co., 82 Mich. 495; S. C. 46 N. W. Rep. 791. 
“Some horses at first become so frightened until they 
are broken or familiarized with these sights and noises. 
It is plain that this inconvenience is temporary and not 
permanent or insuperable. . . . The difficulties 
in their management are overcome in a comparatively 
short time, except in a few cases, and the streets are 
and can be used by the entire public passing over the 
street, in reasonable safety and without any substantial 
impairment of the known legal rights of any one.” 
Lonergan v. Lafayette St. R. Co., supra. 

There are few if any cases recorded in which third 
persons seek to hold electric railway companies liable for 
allowing wires to swing down so low as to obstruct 
ordinary travel, but it is probable that the courts would 
reason from analogy to the telegraph and telephone 
wires, if such cases should come before them. Thomas 
vy. Western Union Telegraph Co., 100 Mass. 156; Dickey 
y. Maine Telegraph Co., 46 Me, 483. Where a wire of 
a telephone company fell by reason of the company’s 
negligence, upon the trolley wire of an electric railway 
company, over which there was no guard wire, both com- 
panies were held liable for the value of a horse alleged 
to have been killed by coming into contact with the 
fallen telephone wire. United Electric R. Co. v. Shelton, 
89 Tenn. 423; S. C., 14 S. W. Rep. 865. 

Where a person attempts to board an electric car in 
motion and is hurled against one of the poles supporting 
the overhead wires, the pole being situated in the 
middle of the street between the tracks, it is for the jury 
to say whether the company used due care in maintain- 
ing the pole in that position. A company maintaining 
poles between its tracks is bound to use sufficient pre- 
“autions to Warn persons against attempting to get on 
the cars on the side next to the poles. Kowalski v. 
Newark Pass. R. Co., Passaic Circuit, 15 N. J. Law Journal 
50. 

It is highly improbable that the courts will be called 
upon to decide many cases involving the liability of 
electric railway companies for deaths alleged to have 
been caused by contact with live wires used in connec- 
tion with the railway. The testimony of all competent 
electricians is, that the current that passes over ul 
electric railway wire is not powerful enough to kill. The 
current employed in operating the system of single trolley 
over-head wires is about 500 volts. The eminent electri- 
cian and inventor, Thomas A. Edison, expresses the fol- 
lowing opinion as to the alleged dangerous character 
of the electric railway current: “I do not consider five 
hundred volts as dangerous to either human life or 
animals, but by special appliances - which have been 
brought out in the investigations for killing criminals, 
conducted at my laboratory, for the State of New York. 
| believe it is possible to produce death by a somewhat 
continued application of five hundred volts.” Highly 
colored accounts appear in the newspapers, from time to 
time, describing fatalities alleged to have been caused 
by the “deadly trolley,” but when investigated these 
fatalities have invariably been proven to be the result 
of other causes and conditions. 

The law of electricity cannot be said yet to have be- 
come settled, as far as the electric railway is concerned. 
The questions involved in electrical controversies are 
new, and the decisions of the Supreme Courts of the 
States are so few in number that no positive statement 
of the law can be made. It is improbable, however, that 
the courts will encourage those who seek to retard the 
progress of electric street railway transportation, whether 
their opposition arises because of a fancied injury to 
abutting property, or because of an interference with 
the telephone which can be avoided at less expense to 
the telephone companies than to the railway companies.* 
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Electro-Metallurgy.—XII.+ 


BY F. M. F. CAZIN. 
Second Part.—Electro-Metallurgical Practice. 
1.—COPPER. 

In discussing the electro-metallurgy of copper the writer 
is supported by alonger experience and a greater amount 
of knowledge than there is obtainable in relation to any 
other metals. Copper, therefore, properly takes first place, 
and a proper opportunity will be found in describing the 
electrolytic treatment of this metal tu discuss electrolytic 
apparatus employed, not only in such treatment of this 
metal, but also used similarly, or with slight variations, in 
treatment of other metals. 











*Since cemploting this article the writer has noticed that the 
Same subject has been fully treated in a new work, about to be 
issued by Callaghan & Co.. of Chicago, upon “Electric Wires in 
Streets and Highways,” by Edward Q. Keasbey, Esq., editor of the 
New Jersey Law Journal. The work is a thorough discussion of the 
law relating to the use of streets and public highways for lines of 
electrie wires, overhead or underground, and the writer awaits its 
appearance with considerable interest. 

For the 1!th paper of this series see THe ELECTRICAL WORLD 
Of Sept, 3, 1892, 
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The electrolytic production of copper can be classed with 
regard to the material from which the copper cathion is 
derived in the electrolytic action itself as 

(a) Refining the copper contained in impure products of 
smelting. 

(b) Production of copper from minerals occuring in na- 
ture. 

(a) Electrolytic Copper Refining.—Smelting does not pro- 
duce copper from its ores or from mechanically concen- 
trated ores in one operation with the one pseudo exception 
of the smelting or melting of ores or concentrates, in which 
the copper exists already in its metallic state, that is, not 
mineralized by either oxygen or sulphur. (Lake Superior 
copper ores.) 

From sour ores (oxygenated) the metal is produced by 
two successive smelting operations, of which the first brings 
forth pig copper, with from 85 to 98.5 per cent. of metallic 
copper, and the second operation consisting in the refining 
of the pig copper into pure or ingot copper. 

From sulphide ores the metal is produced by a series of 
alternate and repeated calcining (roasting) and smelting, 
leaving at each stage a product (matte) with increased per- 
centage of copper and a decreased percentage of sulphur, 
iron and other impurities. The percentage of the first 
matte depends mainly on the original character and cop- 
per percentage of the ore and on the proper prep- 
aration of the ore by calcining ; that is, on the previous 
modification of iron sulphides present into its oxygenated 
compounds, which latter in smelting forms with the quartz 
present silicates or slag. 

The matte produced by successive calcining and smelting 
ranges (according to the conditions as stated, and if raw 
smelting of finely disseminated ores under conditions more 
favorable to smelting than to mechanical treatment is in- 
cluded, where the slag-base is furnished by lime rock for 
the purpose of reducing bulk and preparing the copper 
compound for effective calcining) between first and second 
matte, with from 15 to 50 per cent., and from 50 to 70 per 
cent. between blue metal and white metal containing from 
70 to 89 per cent., and pig copper with from 90 to 98.5 per 
cent. of copper. And all parts of this series of products 
may be subjected to electrolytic refining directly without 
further smelting of the lower members in the series, the 
selection of method being one of economy, and not of tech- 
nical possibility. 

What is not copper in these products consists mainly of 
iron and sulphur, and in special cases of other metals of 
more or less value, such as silver and gold, ete. And it is 
important to know what in electrolytic copper refining 
eventually becomes of such valuable admixtures that are 
brought into the electrolytic apparatus jointly with the 
impure copper. 

It has been practically proved that electrolytic copper pre- 
cipitation succeeds best from an electrolyte containing per 
litre 150 gms. of CuSO, and 50 gms. of free SO,, that is, 
when there are in solution 3.8 per cent. of copper and 5 
per ceut. of free acid. It is therefore proper to make such 
a solution the basis of observation, allowing for such vati- 
ations as result in the use of such a solution in practice. 

With such a solution the behavior of metal compounds 
present in the electrolyte and in the anode is as follows: 

(1) The copper salt present in the electrolyte is in the 
first instance decomposed into its acid (SO,) and its base 
(CuO) parts, and in secondary action the oxide is decom- 
posed into Cu, which forms the cathion, and O 
which forms the anion and _ oxidizes the Cu 
present in the anode. The newly formed oxide combines 
with any free acid that is present in the electrolyte and 
nearest to the anode and serves to maintain the composi- 
tion of the electrolyte and the continuity of the action. 

The correctness of this view is best ascertained by the 
fact of frequent occurrence of Cu,O or even of CuO aside 
from Cu in the cathion, an occurrence that indicates and 
results from the diminution of free acid in the electrolyte 
below 5 per cent. as a consequence of forming salts with 
other metals and of remaining inactive in the compounds 
it has formed.* 

If the anode contains oxygenated copper compounds, the 
free acid originally present in the electrolyte is instrumental 
in their solution, by which action the percentage of Cu is 
increased in the electrolyte above 3.8 per cent. and the per- 
centage of free acid is lessened below 5 per cent. 

If the anode contains copper sulphides proper (CuS or 
CuS,) these compounds are not decomposed as a result of 
electrolytic action, or not directly at the anode, but they 
are dissolved after they have left the anode and dropped 
into the electrolytic bath mud; this is at a distance 
from the anode, and by direct chemical reaction thereon 
of the free acid present in the electrolyte, the percentage 
of copper in the electrolyte thereby increasing and the per- 
centage of free acid thereby decreasing. In case the anode 
no longer furnishes the full amount of copper precipitated 
as cathion, the electrolyte again loses its surplus in copper 
under increased requirement of electric energy.+ 

Copper compounds containing sulphur in less quantity 
than indicated by atomic equivalents, that is the pig copper 


‘The presence of sulphur in the ecathion is, as will be shown 
further on, a result of bad management and in special of a turbid 
electrolyte, but is not an inevitable result of electrolytic action, 
notwithstanding the assertion of some reputed metallurgiet to the 
contrary. (compare A. Raht in Engineering and Mining Journal). 

tThough this is detrimental! in the common run of refining, the 
fact as stated serves for exhausting the electrolyte of all of its cop 
per and to then subject it to such treatment as wili serve to secure 
the iron salts therein accumulated, and which when present in ex 
cess interfere with the copper refining proper, 


167 


or copper matte that are mainly employed as material from 
which the anodes are formed, acts like pure metal in the 
anode at an increasing similarity, as the admixture of 
sulphur is less, the sulphur going into the mud in an un- 
dissolved state or oxygenating as the special case may be. 

It is almost unavoidable that small quantities of metallic 
copper drop into the electrolytic bath mud, being thus kept 
apart from the cathion, and only carefully constructed ap- 
paratus and constaut vigilance as to composition of the bath 
san prevent or lessen this erratic action of the metal. 

Other metals present with the copper in the anode act as 
follows : Gold and platinum drop from the anode into the 
electrolytic bath mud; silver does the same as long as the 
electrolyte is acidulous, but with a neutral electrolyte 
(without free acid) the acid and oxygen from decomposed 
CuSO, preferably combine with the Ag, and Ag is deposited 
as cathionon the copper cathion. Tin and bismuth either 
go as basic salts directly into the mud, or they go first into 
solution and when so exposed to air contact, ultimately go 

into the mud. At the same rate (by electrolytic equivalents 
that these metals are dissolved from the anode the electro- 
lyte loses its copper, the precipitation of copper progressing, 
while its dissolution at the anode is substituted or prevented 
by tin or bismuth. 

When the free acid of the electrolyte contributes as_solv- 
ing agent to the solution from the anode of these other 
metals or of their compounds the electrolyte thereby loses 
permanently some of its percentage in free acid. 

When the percentage of tin in the anode is large, result- 
ing in a coherence of its parts, then it will at the end of 
continued action cover the anode in the form of basic sul- 
phate. 

It is claimed that the presence of a small quantity of tin 
in the bath increases ductility of the precipifated copper 
and prevents its deposition in irregular prominences. 
(electric bridges or conductors between anode and cathode). 

Arsenium goes into solution in both acidulated 
and neutral electrolytes as AsO, and when the electrolyte 
is saturated therewith, AsO, falls into the mud. As,.O, 
subsides in a neutral solution, but dissolves in a sour solu- 
tion. This causes lower percentage in copper and higher 
percentage in free acid of the electrolyte, because the solu- 
tion of arsenium takes place without absorption of acid. 
Arseniates on the other hand cause loss of free acid by sub- 
stitution, and ina neutral solution the arsenium is in part 
deposited with the cathion. In a sour solution this takes 
place only when its percentage in copper is abnormally 
low. Antimony acts in a manner analogous to the action 
of tin. Antimonates are not decomposed at the anode by 


. electrolytic action, but drop as such into the mud, where 


they are dissolved by free acid present, their base going 
into solution, leaving SbO, in the mud. As long as the 
copper percentage of the electrolyte is not lower than 3.8 
per cent. andof the free acid not lower than 5 per cent., 
no antimony is deposited with the cathion. 

The components of antimony thus are not affected elec- 
trolytically in the CuSO, bath, but the presence of a high 
percentage thereof, that is a more or less high saturation 
therewith. causes their mechanical association with the 
cathion, where they appear as basic salt in a white efflores- 
cence thereon. But when the solution at the same time 
becomes poor in copper and neutral, the copper disengaged 
becomes black asa result of the presence of antimony, and 
the copper so precipitated forms long needles and is brittle. 
Lead goes into the mud as sulphate and only in traces into 
solution. Iron, zinc, nickel and cobaltum have greater 
affinity to SO, than copper, and monopolize as long as 
present in the anode the free acid of the electrolyte, and 
unless the free acid be resplenished or regenerated the 
presence of these metals in the anode would prevent the 
coveted effects. 

The iron dissolves as ferro-sulphate (FeSO,) (copperas) 
and only under excessive electric density is ferrisulphate 
|Fe, (SO,),] formed. If iron sulphides are present (FeS 
or FeS,) in the anode, it is the latter compound ‘[Fe, 
(SO,), | exclusively that is formed and that goes into the 
solution (Badia). 

—______0e @ + —_____—_ 


NEW BOOKS. 


‘The Report of the Ninth Annual Meeting of the 
Street Railway Association of the State of New York” 
has just been issued from the office of the association, cor- 
ner Atlantic and Third avenues, Brooklyn, N. Y. The 
pamphlet contains 76 pages, and gives a verbatim report of 
the last annual meeting, which was held at the Hotel Me- 
tropole, New York City, Sept. 15, 1891. The pamphlet 
contains in addition the constitution and by-laws of the 
association, together with a list of its officers since the time 
of organization in 1883, 

‘*Poor’s Directory of Railway Officials and Manual 
of American Street Railways” is announced by H. V. & 
H. W. Poor, of 70 Wall street, New York City. The ad- 
vance pages sent us indicate that the information contained 
will include the length of track, the gauge, weight of rail 
and location of each street railway in the country, besides 
containing a brief sketch of the history of the road, statis- 
tics of its equipment and of the cost of operation for several 
years. Details of the companies’ finances are also given, 
including dividends since the organization. The names of 
the officers and directors elected at the last annual meetings 
are also given, 
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On the Applications of Electricity in the Royal 
Dockyards and Navy.—III.* 


—_—— 


BY HENRY E. DEADMAN. 
Chief Constructor, Portsmouth Dockyard. 





. TESTING OF DYNAMOS. 


ACHINES purchased by the Ad- 
miralty are tested on receipt at 
a dockyard, before acceptance 
from the makers, and as no less 
than 150 have been tried at Ports- 
mouth during the last two years, 
18,0 and 1891, the experience 
gained has been considerable. At 
the north end of the electric shop 
a space is fitted with cast iron 
holding-down plates of sufficient 
area to take several sets of plant 
at one time; and also with an 
overhead traveler for lifting. 

Steam at 100 pounds per square inch, or other pressure 
required, is supplied by three boilers of locomotive type in 
the adjoining boiler house. Adjacent to the holding-down 
bed is a separate inclosed room, containing all the various 
electrical testing instruments; and into this room the leads 
from the dynamo under test are taken. For enabling a 
dynamo on any part of the holding-down bed to be rapidly 
connected up with the instrument room, two bare copper 
rods extending overhead the whole length of the bed are 
fixed to the roof trusses and insulated by slate. From these 
are suspended two hanging leads, the lower ends of which 
can be connected to the terminals of any dynamo under 
trial. The qverhead bars are coupled to leads, which pass 
through resistances sufficient to give the full load, and then 
into the instrument room. 

Nearly all the dynamos now purchased, except those for 
torpedo boats, are of a capacity of 400 ampéres at 80 volts, 
tie latter being the Admiralty standard voltage for all 
dynamos and electrical fittings; and they are all direct 
current and compound wound. The dynamos are coupled 
direct to open and vertical compound engines, working 
generally with 100 pounds steam pressure at a speed of 
about 330 revolutions a minute. The dynamo and engine 
are re yuired to stand first a continuous trial of six hours’ 
duration with full load. Every half hour the steam press- 
ure, current and electromotive force are recorded, as are 
also the temperatures of the testing raom, field magnets 
and armature. 

It is stipulated that one minute after the end of the trial 
the temperature of any accessible part of the machine must 
not exceed that of the testing room by more than 30 de 
grees Fabr.; and the maximum temperature at end of trial 
after stopping must not exceed that of the room by more 
than 70 degrees Fahr. If these limits are exceeded by 
more than 10 degrees the machine is liable to rejection. 
These tests for temperature are considered to be of great 
importance; for if unsatisfactory the dynamo is not likely 
to remain long efficient. The amature which is 
supplied with each machine is required to undergo a 
similar test for two hours. The current produced by 
any dynamo is measured by means of a Siemens 
ammeter ; and as a check upon this the current can also 
be switched on to a Siemens dynamometer. There are 
several of these ammeters, and three dynamometers, of 
different sizes to suit the current to be measured. The 
leads pass through sliding resistance boxes, so that the 
strength of the current can be varied as required for the 
compounding trials. The voltmeter leads taken from the 
dynamo terminals are also led into the instrument room, 
and the electromotive force is ascertained by three Ever- 
shed marine voltmeters. A switch is interposed, of such 
a nature that either any one, or any two, or all three, of 
these voltmeters may be in circuit, thus checking one 
another's accuracy. A Cardew voltmeter and also a 
Siemens voltmeter can be switched in if desired. 
The Cardew voltmeter and the Siemens ammeter 
are the instruments actually used on board ships of the 
navy. Very delicate instruments, such as electro dynamo- 
meters, are found not to be suitable for use under such 
circumstances. As additional tests the engines and dynamos 
are expected to stand without injury the sudden removal 
of the full load by the breaking of the circuit ; aad under 
such circumstances the maximum increase in revolutions 
or in voltage must not exceed 25 per cent. The dynamos 
are required also to be compounded so as to give a constant 
electromotive force of 80 volts when the current is varied 
from 400 to 10 ampéres, the speed being fairly constant dur- 
ing the time ; and they are fully tested to ascertain that 
these conditions are fulfilled. 

Engines.—- As regards the engines, great importance is at- 
tached to their economy in the consumption of steam. The 
makers are required to state the consumption of water per 
electrical horse-power per hour which they will guarantee 
shall not be exceeded. A fine is incurred for every pound 
of water perelectrical horse-power per hour in excess of the 
maximum-guarantee 1; and if the excess amounts to more 
than 10 pounds per hour, the machine is liable to rejection 
on this account. The water used is carefully measured, and 
every endeavor is made to avoid loss by leakage of steam, 
Importance is also rightly attached to the governing 
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“Concluded. A paper read before the Institution of Mechanical 
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arrangements, and it is stipulated that the increase of speed 
when the load is gradually removed must not exceed 5 per 
cent. 

Resistances.—Before the six hours’ trial is started, and 
immediately after its conclusion, the resistances are ob- 
served of the dynamo complete, of the armature, and of 
the shunt and series windings of the field magnets ; . the 
resistances are thus obtained both when the circuits are cold 
and also when they are hot. For this purpose the leads 
from the terminals of the part whose resistance is required 
are taken into the testing room, and the resistances are ob- 
tained by a bridge made by the Silverton company, by a 
Thomson’s marine galvanometer, and by an ordinary scale, 
for which the light is given by an incandescent lamp be- 
hind. ‘Che ordinary Daniell cells are used, and a key is 
introduced, so that one, two, three, or four cells may be 
switched in at once without altering the leads. 

The dynamo and engine are further tried when fitted on 
board ship, and when the whole installation is complete. 


3.—TORPEDO AND GUN CIRCUITS. 


Torpedo Circuits.—When the Whitehead or tish torpedo 
was first adopted as an element in the offensive armament 
of ships of war, it was ejected from its carriage by means 
of an impulse rod or piston actuated by compressed air. 
The ejection was effected by opening a communication 
valve between an impulse cylinder and a reservoir of com- 
pressed air. As it was necessary that the discharge of the 
torpedo should be effected from an observing and directing 
station remote from the torpedo itself, electricity was early 
pressed into service for effecting the communication be- 
tween the observer and the firing valve; and in 1879 an 
electrical arrangement was first fitted for enablir g the fir- 
ing valve to be opened from a distance. The method of 
ejecting torpedoes from a carriage by means of an impulse 
rod wassoon abandoned, however, and the air gun principle 
took its place. By this method the torpedo is itself placed 
in a tube or gun, into which compressed air is admitted be- 
hind the torpedo ; and the ejection is effected by the expan- 
sive force of the air acting directly upon the rear of the tor- 
pedo, exactly as the explosive force of gunpowder drives a 
shot out of agun. When worked from a distant point the 
tiring valve was still opened by electricity, but on an im- 
proved plan. 

In the earlier ships the batteries were placed below the 
water line, and the circuits were complete with main and 
return wires. Where not protected by armor or not below 
the water line, the wires were duplicated and kept apart 
from each other, as greater security against both circuits 
being destroyed at one time from the same cause. The cir- 
cuits now used are earth circuits, and are duplicated when 
exposed, as for instance near the torpedo tubes. The stand- 
ing wires of the modern circuits are lead coated. The con- 
ductor is formed of a strand of seven wires of No. 22 legal 
standard wire gauge, or 0.028 inch diameter. It is insulated 
with india-rubber, which again is covered with three serv- 
ings of cotton tape prepared with india-rubber. The inclos- 
in& lead tube is covered with a strong tape saturated witha 
waterproof mixture. Where flexible leads are required 
they are formed of thirty-six wires, each of No. 30 legal 
standard wire gauge,or 0.012 inch diameter, insulated as 
before with india-rubber and cotton tape, and protected by 
a binding of hemp. The whole is saturated with Hooper’s 
composition. 

Witain the last few years powder impulse has been in- 
troduced for discharging torpedoes. For this purpose a 
cartridge containing a small charge of gunpowder is placed 
in a powder chamber prepared for it at the rear of the tor- 
pedo tube. The cartridge is fired by means of an electric 
current generated in a local circuit, that is, by a battery 
secured to the torpedo tube itself. This local circuit is mo- 
mentarily completed by the action of the firing circuit 
from the observing station. 

Gun Circuits,—Electricity is further employed in the 
navy for effecting the discharge of guns, either individu- 
ally at the gun positions or simultaneously in groups, from 
some protected observing station. So far as the writer is 
aware, this system was first practically employed about 
1874, and the current was obtained by means of pile batter- 
ies. These were formed of about 160 elements, consisting 
of alternate copper and zinc plates, separated by fearnought 
(akind of flannel) dipped in diluted vinegar. With these 
batteries high-tension fuses were used, which were not only 
dangerous, but frequently failed. owing to the difticulty of 
keeping the circuits free from moisture. From 1874 down 
to about 1881 gun circuits were fitted as complete wire 
circuits. Now earth return circuits are adopted, except in 
some cases of auxiliary circuits which are still complete 

wire circuits. 

Safety Arrangements,—These are highly necessary in the 
ordinary working circuit, in view of the possibility of the 
gun being fired prematurely with possibly disastrous results. 
For instance the gun might, by mischance, be fired before 
the breech block was properly replaced and loc ked; and to 
avoid this danger the circuit is broken automatically by the 
act of unlocking the breech, and the connection is again 
made automatically in the act of relocking after loading. 
Again the gun might be fired after the breech lock was se 
cured, but before the gun was run out: in which case the 
energy of recoil would be expended in smashing up the gun 
mounting. To avoid this the circuit is automatically 
broken at the front end of the carriage by the action of 
recoil; and is remade automatically just as the gun again 
reaches its run-out position, The making and breaking of 
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the circuits are effected-by means of rubbing contacts; and 
while these give assurance against an accidental discharge 
of the guns, they are not an unmixed good, as they some- 
times cause a missfire; and a continuous protected circuit 
without any of these breaks would be more certain and 
reliable. 

In the earlier turret ships, especially in the rigged ones, 
the guns were masked by portions of the ship’s-structure at 
certain angles of training. In such cases devices were iu- 
troduced for automatically breaking the firing circuit at 
these particular angles. In all the later turret and barbette 
ships, the turrets or barbettes are placed near the extremi- 
ties of the ship; and while having a limited arc of training 
they are unobstructed in their fire throughout the whole of 
this arc when the ship is cleared for action. Consequently 
there is now no necessity for any safety arrangement. In 
the modern, as in earlier ships, the full depression of the 
guns cannot be obtained throughout the whole horizon- 
tal arc of training; and the danger of firing into the deck 
is obviated by an ingenious automatic arrangement, which 
is in connection with the hydraulic or other mechanism for 
working the guns, and has nothing to do with the electric 
circuits. 

4.—ELECTRIC COMMUNICATION, 


The efticiency and safety of a modern war ship are largely 
dependent upon the means of communication between the 
various working parts of the vessel. .The officer directing 
from the conning bridge the movements of the vessel must 
have the means of instantly transmitting to the engine room 
afew pre-arranged signals with regard to the starting. 
stopping, etc., of the engines; and he likes to have the 
signal transmitted back to him to assure him that his order 
has been correctly received, and is about to be carried out. 
When manceuvring in squadrons, in which his ship has to 
keep her correct station in relation to the others, he must 
be able to communicate to the engine room his orders re- 
garding small variations of speed, say one revolution more 
or less over a considerable range of speed. He also likes to 
be able to ascertain for himself on the bridge the actual 
revolutions of the engines; and he prefers to do 
this at a glance, without having to take the trouble to 
use a watch and count the revolutions, say. for a minute. 
Where the steering wheel is immediately under his 
own eye, as it generally is when steam or other me- 
chanical power is applied for steering the ship, he likes to 
have an indication on the bridge that the rudder is properly 
responding to the motions of the steering wheel. Should 
either of the alternative steering positions below have to be 
resorted to, he requires a certain means of communicating 
his orders to the steersman at that position. In addition to 
the means of transmitting afew pre-arranged signals, he 
also requires a means of conversing from the conning 
bridge with the engine room, with the steering positions 
and with a few other places. In action, when the vessel’s 
movements may be directed from a protected conning 
station, he needs, in addition to the foregoing requirements. 
to be put in communication with the officers at the various 
gun quarters, including turrets or barbettes, and als 
with those at torpedo discharging positions, etc. In 
fact, he requires to be placed either directly o: 
indirectly in communication with every part of the ship 
where officers and men are stationed. Where only a few 
pre-arranged signals are required, these intercommunica- 
tions are effected by means of transmitting and receiving 
instruments, either mechanical or electrical; while for 
communications of a general character voice pipes are em- 
ployed. 

About six years ago many complaints were received from 
ships as tothe unsatisfactory nature of the means of sig- 
naling and intercommunication ; and as many new instru- 
ments, chiefly electrical, were then. being proposed for use 
in the navy, a committee was appointed, consisting of naval 
officers, naval constructors, and marine engineers, of which 
the writer was a member, to inquire into and report upon 
the whole subject. In the course of the inquiry the views 
of a large number of representative naval officers were ob- 
tained, in order to determine first what intercommunica- 
tion was necessary and best for a ship of war. On this 
primary question naval officers were not wholly agreed: 
but there was sufficient accord to enable a standard method 
to be laid down. In order to arrive at the best means for 
effecting these intercommunications, the committee studied 
all the methods that had been previously tried, including 
those in use in the mercantile marine. They carefully °x- 
amined and tested many new instruments that were sub- 
mitted to their notice, and carried out a number of inde- 
pendent experiments. 

Voice Pipes and Call Bells,—Among other means of im- 
provement, the committee recommended that all voice 
pipes connecting stations where there is noise or vibration. 
and all others if they are over 100 feet in length, should be 
increased from 14 inches internal diameter, the size then in 
use, to 2 inches internal diameter ; and that with these 
larger pipes a system of electrical call bells should be fitted. 
This plan is now generally carried out in the navy, and has 
resulted in greatly improving the means of communication. 
The call bell arrangement consists of an ordinary push 
boar 1 at the sending station, with the well-known annud- 
ciator or drop shutter instrument at the receiving station : 
the dropping shutter indicates the station from which the 
call has come, and, therefore, the particular pipe to be 
spoken through. It is found that with voice pipes com 
munication to places where there is much vibration or noise 
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is not very satisfactory. Many devices have been and are 
still being tried with the object of improvement. 

The committee was much impressed with the immense 
facilities offered by an electrical system of communication ; 
and, among other things, telephones of different forms 
were tried in substitution for voice pipes. The results were 
not such as to lead to their introduction into the ships of 
the navy. . * 

Telegraphs.— With regard to instruments, though for ship 
work a mechanical system has some great advantages over 
an electrical, yet as a means of establishing communication 
between these instruments at distant stations the electrical 
system is far and away the best. The many disadvantages 
of a system of shafting and bevel wheels, led through a con- 
siderable portion of the length of a ship, scarcely need to be 
stated; while the great facilities offered by a simple in- 
sulated wire are equally self-evident. The committee, there- 
fore, recommended that the one mechanical telegraph for 
communicating orders from the bridge or conning tower to 
the engine room should be retained, but that the telegraph 
for orders respecting speed of revolution should be elec- 
trical. Many of these electrical telegraphs have been fitted 
in the navy; but the reports upon them have not been uni 
formly favorable, although in some instances they have 
been highly so. Whether the grounds for the un- 
favorable reports have always been good and sufficient 
is a matter of opinion; but at the present time electrical 
telegraphs in the navy appear to be somewhat under 
a cloud, so that the field is still open for invention 
in this direction. The telegraphs already in use are worked 
by primary or secondary batteries ; while a new form has 
been proposed, to be worked direct from the ship’s dynamo. 


).—OTHER APPLICATIONS OF ELECTRICITY. 


Submarine Mines.—There are some other applications of 
electricity in the naval service, which may be referred to 
without any detailed descriptions. One important applica- 
tion is that to submarine mining, whereby stationary tor- 
pedoes or mines are exploded by an electrical current from 
an observing station on shore, aftet the position of an 


. enemy’s ship in relation to the mines has been ascertained 


by means of range finding instruments in the two observ- 
ing stations at a considerable distance apart but electrically 
connected. 

An electrical apparatus has also been designed and ex- 
perimented with for enabling a boat, without any person in 
it, to be sent from a safe distance into an enemy’s mine- 
field, to explode and thus render harmless the mines laid 
there. By this apparatus the boat can be steered, the 
engines stopped or started, and the countermines dropped 
where desired, and exploded. In this way an otherwise ex- 
ceedingly risky operation can be performed without danger 
to life; and the worst casualty that can happen is the loss 
of the boat only. 

Night Signaling.—Electricity is also applied to night 
signaling. The ordinary semaphore instrument as used by 
day is illuminated at night by means of incandescent lamps 
in front of a reflector, the whole being contained in a 
wooden box placed a short distance in front of the sema- 
phore arms, which are painted white in order to make them 
more distinctly visible by night in the rays of the electric 
lamps. Avuother system of night signaling has lately been 
introduced, consisting of four flashing lamps placed in a 
vertical line at the topmast head. The lamps are incandes- 
cent, with special filaments; and one lamp or more can be 
switched off at will by an arrangement of switches in the 
chart house, where there are also four small lamps which 
follow the movement of the lamps at the masthead. By a 
preconcerted code the combinations of the lamp are inter- 
preted. This arrangement is intended principally for 
squadron sailing at night, to convey orders as to altering 
course, speed, &c. 

Gun Sights.—The sights for guns are now adapted for 
night firing by employing electricity for their illumination. 
This is effected by means of small incandescent lamps, for 
which the current is obtained from a primary battery con- 
sisting of three Leclanché cells ina box secured to some 
part of the gun mounting. A switch is also fitted for each 
sight, having a resistance connected with it, so that the cur- 
rent can be varied at will, and thus the lights can be made 
more or less brilliant to suit circumstances. 

Examination of Gun Bores.—An apparatus is now sup- 
plied to ships for examining the bores of guns. It consists 
of an inclined mirror supported in a metal frame, which is 
made to fit the bore, and can be pushed into any part of 
the bore by a long rod screwed into it. According to the 
size of the gun the frame carries from one to four 100-c. p. 
lamps, which illuminate the bore; and by the aid of the 
inclined mirror a close examination can be made for de 
fects. 

Motors.—The application of electricity to motors has not 
yet gone very far—not so far in fact as in some other na- 
tions it has already gone or is now going. Of the success 
of its application to the working of guns, supply of ammu- 
nition, etc., the writer is not very sanguine; but if results 
prove satisfactory, the navy will no doubt quickly profit 
by the experience of other nations. Electrical science is as 
yet in its infancy, and it promises enormous developments 
in the near future; so that in a few years operations may be 
performed by electricity which are not dreamt of now. In 
any case the British Navy will not fail to press into its 
service every develepment of science which will increaes 
the efficiency of the nation’s first line of defense. 
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The Problems of Commercial Electrolysis.—I1.* 


BY J. SWINBURNE. 


THE ELECTROLYSIS OF FUSED SALT. 


ANY inventors have been at work on 
electrolysis of fused salt. At first sight 
this also seems most simple. Salt is cheap 
and is fusible, and therefore all that has to 
be done is to melt it and electrolyze it, 
getting sodium at one pole and chlorme at 
the other. The sodium could be sold at a 
= very low price for making aluminium, and 
for amalgamation in gold extraction, and 
can, of course, be converted into caustic 
soda or crystals as desired. Consumers of caustic would 
buy the metallic sodium, and would add water, thus ob- 
taining pure caustic. The margin of profit in this case is 
apparently enormous. 

The difficulties are, however, very serious. In the first 
place, sodium chloride boils at a very little above its melt- 
ing point. The result is that the sodium is obtained mixed 
with large quantities of salt. Melted salt is by no means a 
convenient substance to handle. It acts on many kinds of 
clay, so that ordinary fire-clay crucibles cannot be em- 
ployed. Chlorine at a temperature corresponding to a red 
heat is also troublesome to deal with. It is said that cblo- 
rine will not attack a dry metal, so that iron can be used 
for the containing vessel. Most patentees describe vessels 
of iron with porcelain where insulation is necessary. 

We now come to the anodesagain. As there isno oxygen 
present, it would seem as if carbon might be used. Paten- 
tees always mention carbon anodes. Retort carbon is eaten 
away, and so are electric light or artificial carbon rods. 

It seems strange that carbon should be attacked, and it 
would be well for these experiments to be repeated, to 
make sure that there is no error. Of course carbon is the 
only hope. Whether the chlorine is dry or not, metals are 
eaten away with great rapidity. The anodes are corroded 
chiefly at the surface. In addition to these troubles, the 
theoretical quantity of sodium is not obtained. Some pec- 
ple have supposed that there is a subchloride formed, and 
that sodium is really not a monovalent metal. This is 
rather an extravagant notion. I do not know why both 
sodium and chlorine should not be soluble in the fused 
chloride without forming any definitecompound. So many 
workers have been unsuccessful with fused salt that it 
looks as if there were some insuperable obstacle in the 
way; and it is questionable whether the ground is worth 
any further labor. 





ELECTROLYSIS OF FUSED SODA. 


Castner has recently proposed to produce sodium cheaply 
by the electrolysis of fused caustic. The temperature is to be 
high enough to fuse the caustic. but not high enough for 
the sodium to decompose the fused hydrate forming oxide. 
Whether this process has had any success commercially | 
do not know. 

ALUMINIUM. 

The extraction of aluminium has long been an import- 
ant problem. The old method was to replace aluminium 
in its chloride by means of sodium. This involves the 
manufacture of metallic sodium, and of the anhydrous 
chloride of aluminium. The anhydrous chloride cannot be 
obtained by evaporation of its solution, as the solution 
gives off hydrochloric acid, and leaves alumina ; otherwise 
the anhydrous chloride would be quite cheap. The price of 
sodium has been reduced recently by the Castner process, 
but the extraction of aluminium by ordinary means is still 
so expensive that electrical methods can compete. 

It seems to be impossible to deposit aluminium from any 
of its solutions, so fused salts have to be employed. The 
electrolytic processes differ in detail only. The electrolyte 
is cryolite, or a solution of alumina in cryolite. If cryo- 
lite is electrolyzed, alumina is deposited, and fluorine is 
presumably evolved at the anode, which is made of carbon. 
[ have not seen any account of how the fluorine comes off. 
Yet in some processes it is stated that cryolite is electro- 
lyzed by itself. In the Minet process the solution of oxide 
is employed, and aluminium is deposited, and the anodes 
are burned away by the oxygen, giving off, according to 
some accounts, carbon dioxide, but probably the monoxide 
in fact. The chief difficulties in the electrolysis of cryolite 
solutions are due to the cryolite itself, as it attacks all the 
substances commonly employed for making crucibles. It 
is therefore usual to use cast iron to make the containing 
vessels or vats, and to heat the electrolyte by electrical 
power from the inside. 

Minet uses iron vats, and arranges a shunt current. 
which makes the vats to some extent cathodes, so that they 
are not attacked by the electrolyte. Presumably, fluorine 
is soluble in fused cryolite and attacks iron. By making it 
a cathode it is always coated with aluminium, so that any 
fluorine is taken up in dissolving off some of this alu- 
minium. The importance of preventing the corrosion does 
not lie so much in the slight saving of iron as in the 
avoidance of any deposit of this metal in the aluminium. 

The great difficulty is to get the aluminium pure, and any 
trace of iron reduces its value for most purposes very 
greatly. Minet reduces the melting point of the electrolyte 
by the addition of common salt. In the Hall process, car- 
ried on at Pittsburgh, the electrolyte is practically the 


A paper read before the Institution of Electrical Engineers, 
London. For the first section see THe ELECTRICAL WokRLD of 
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same. Calcium fluoride is used to mix with the cryolite or 
calcium chloride. The Kleiner, and, I believe, the Hall. 
process is carried on in England. The processes have 
so often been fully described elsewhere that I need not dis- 
cuss them at any length here. There is still a great de- 
mand for cheaper aluminium; and there is much to be done 
in making it pure. Aluminium has a strong affinity for 
silicon, and small percentages of silicon and iron are gen- 
erally present and are very deleterious. 
MAGNESIUM. 


This metal is closely allied to aluminium, and is similar 
with regard to its anhydrous chloride. There is not the 
same demand for it, as either it does not give remarkable 
alloys like those of aluminium, or they have not been in- 
vestigated. It is said to be made on the Continent by elec- 
trolyzing the double chloride of magnesium and sodium or 
potassium obtained from the mother liquor after evaporat- 
ing sea water. The double salt can apparently be rendered 
anhydrous without the formation of much magnesia. 

ZINC, 

Proposals have been made to deal with zine ores electric- 
ully. The blende is to be roasted into sulphate, and the so- 
lution dissolved and electrolyzed. A great difficulty arises 
in the deposition of the metal. It comes down in trees. 
Kiliani proposed to use high current densities, holding that 
zinc then comes down in the reguline state. Watt prefers 
to use acetate of zine as the electrolyte ; and alkaline so- 
lutions, such as zincate of soda, have also been proposed. 
[am not aware that zinc has been deposited commercially. 
Similar processes have been proposed for dealing with the 
silver-zine alloy produced in the Parkes or Karsten desil- 
verization process. 

LEAD. 

So far, little has been done in the way of dealing with 
lead ores electrically. It has been proposed to make anodes 
of galena, and to work with lead nitrate as electrolyte, but 
[ have not heard that any such process has been carried out 
successfully. It is hardly likely that it could, as lead forms 
troublesome trees in acid solutions. Any one who has 
worked with solutions of such salts as lead nitrate would 
be inclined to give up all hope of obtaining anything likea 
reasonably compact deposit of lead. 

The extraction of silver from lead by the Pattinson proc- 
ess is very cumbrous and roundabout, and is, of course. 
expensive. Keith started a works in America for desilveriz- 
ing electrolytically. He used asolution of sulphate of lead in 
sodium acetate as electrolyte. Though the Keith process was 
brought out some ten years ago, it does not seem to have 
come into general use. The deposit of lead even from such 
a solution as sodium plumbite is very bulky and spongy. 
and is difficult to deal with, as it is apt to decompose water 
and oxidize spontaneously during handling. 


GOLD AND SILVER. 


Greenwood and others have proposed to make chlorine 
electrolytically for catching gold by the chlorine process. 
As this is exactly the same problem as making bleaching 
powder, the same difficulties have to be overcome: so it 
need not be discussed further. 

Mr. Crookes’ sodium amalgam for making the mercury 
ready to seize any particles of gold, and to keep it from 
getting ** sick,” can be replaced by making the mercury it- 
self the cathode. It is questionable whether this would be 
worth while, as the sodium amalgam is very convenient. 

Mr. Crookes has recently brought out other electric gold 
processes. He finds that the particles of gold become 
amalgamated, and collect and get caught in the mercury, 
if the stamped quartz is washed in a weak solution of a 
mercury salt, under the influence of an alternating current 
of small frequency. It is difficult to see how the alter- 
nating current works. Unless the current density or the 
resistance of the electrolyte is something fabulous, there 
cannot be any current in the small particles of gold, as the 
minutest polarization would make all the electricity flow 
by the electrolyte, and not by the little pieces of gold, even 
though they are very much better conductors. 

i ee 


The Northwestern Electric Light Association. 

The electricians, managers and ofticers of the various 
electrical works of the Northern Peninsula of Michigan 
and Northern Wisconsin on the 19th inst. effected an as- 
sociation at Marinette, Wis., at a well attended and enthusi- 
astic meeting, under the name of the Northwestern Electric 
Light Association. 

The officers elected were H. C. Higgins, of the Mari- 
nette Gas, Electric Light and Street Railway Company, 
president ; T. A. Pamperin, manager of the Citizens’ Light 
and Fuel Company, and president of the Electric Manufac- 
turing Company, of Oconto, Wis., secretary, and Louis 
Lusk, president of the Edison Electric Light Company, of 
Antigo, Wis., treasurer, C. 8. Leykon, Jas. R. Dee, F. B. 
Warren, A. A, Foreman, John F. Fitzpatrick, directors, 

A number of honorary members were elected, including 
H. C. Hamilton, of Sault Ste. Marie, Canada; W. 1. 
Sullivan, electrician of the Chicago Auditorium, and J. E. 
Bowers, president of the Crystal Falls Board. 

The object of the association will be the discussion of the 
electrical problems of the day, and the exchange of ideas 
concerning matters of mutual interest in the electrical 
business. 

The next meeting will be held on Oct. 12, at Oconto, 
Wis., at which a full representation is looked for, 
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Financial Intelligence. 
THE ELECTRICAL STOCK MARKET. 


NEW YORK AND Boston, Sept. 2, 1892. 
Closing Quotations.—Thbe following were the closing quota- 
tions of electric stocks on Frirday, Sept. 2, 1892, and the range for 
the week in Boston and Chicago: 


NEW YORK QUOTATIONS, 








Capital 
outstand- Low- High- 
Par. in est. est. Bid. Ask’d. 
American District Tel.... 100 3,825, 60 60 60 2 
American Tel. & Cable.. 100 14,000,000 8614 .... 87 ees 
Central & So. Am. Tel.... 100 6,000,000 pda seek i 
Commercial Cables........ 100 = 7,716,000 Seka. v0et,, ae 163 
Gold _—— FOE ots cues 100 = 5,000,000 ‘ jute ee 103 
dh ecekns eh cecear 500 500,000 Sige: huh ite 
Postal Tel, Ge csveee + . 10,000,000 ess Caae > “ 
Southern & Atlantic Tel.. 25 948,775 78 
Western Union Tel........ d 9544 ‘8. 9% 15% 
Real estate bonds......1 
Debenture bonds. “at 000 a 
Collateral Trust 5’s.. ..1,000 8,181,000 103 i03ig 2 
North American...... .... 100 39.767,200 1254 1334 "134° “14 
Brush Ill. Co. of N. he ae 50 1,000,000 phic ai 30 60 
Edison El. i. bad se 100 ~=—-6,500,000 one 103 100 101 
nah Sega ( 1u9 
Edison EI: i of Brookifii. 100 750,000 regs Sa 85 90 
ee oes 100 750,000 Cenk owes 130 145 
" “ * ** Bosto: wits Gade behe:’ eben 115 125 
Edison El. Lt. urope.. «1,000 2,009,000 cen ebea 2 6 
Bonds.. pr 30,000 ised: whale 65 80 
Edison Ore Millir ine reas 2,000,000 Dees) eee 15 20 
East River El Lig i pened 100 = 1,000,000 ible caivte 65 
General Electric .. . 1,000 50,000,000 109% 1164 119 119% 
EE Soa ote lie g penaute 104% 105 aie 
Automatic Exhibition Co. ... 2,500,000 Sed eta 3 5 
a Morris Electric....... ... 500,100 RS, Aa a5 
. E. Phonograph...... .. ree 2,000,000 eee ebes 2 4 
N Y. Phonograph. ...... ..; 2,000,000 as ae 2 5 
North ae Phono- 
pom EbbU bE 5s. 0 00 boRsE be 0.08 2,000,000 Sasa? seen 4 6 
WwW - o- ist b- Elec & Mfg. 
st p. 7 per cent. 
oe abihenPeeteiss eewis id 3,717,253 Sate caalt) Madhed ra ks 
E. & M. Co. Assg...... 50 = 5.038.116 Be wie ale ae 
BOSTON QUOTATIONS, 
Capital- High- Low- 
Par. ization, est. est. Bid. Ask’d. 


Thomson-Houston Elec.— 


| ER Te sh 40,000 ee 834 9 
Thomson-Houston Elec.— 

SOPHOG DD. wc cvcsce cocscene sb 120,000 ee 816 
Thomson Elec. Weld.. ... 100 1,000,000 teks ) Save (Sethe Vases 
Thomson European Elec. 

., err 100 —=—- 1,500,000 ee iegd ae 12 

Westinghouse Elec.—New 

CRs coc ccvcns 6,000,000 38144 3334 33144 34 
Westinghouse Elec.—Pfd. 4,000,000 52% 4846 48144 49 
General Electric. ...... .. 80,067,200 116% 109 109 109% 

es ™ Pfd ous 4,136,300 120 119 eae, 2a 
Fort Wayne Elec.......... 25 4,000,000 13 125g 1233 12% 
FortWayne Elec.—Ser. A. sh 80,000 8% 71% ok: tes. 
A Te oo see deskuves 10 750,000 ied 7 
West End St. Ry. Co.— 

Com 50 7,150,000 74 72 72 73 
West End St."Ry. © 0.—Ptd 50 6,400,000 88 874%  .... 87% 
American Bel)) Tel ....... 100 15,000,000 206 24% 204 205 
Erie Tel. & Tel, Co........ .. 4,800,000 45% 45 45 she a 
Mexican Tel. Co.. 10 1,280,000 1.10 . 1.00 1,10 
New Eng. Tel. & Tel. “Co.. .. 10,304,600) 58 57% Cw... 
Tropical Tel. Co........... 10 400,000 gi «tens ies, a 


CHICAGO QUOTATIONS. 
Following are the quotations of telephone and electric stock fur- 
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street: 


Telephone Stocks: Bid. Ask’d. Electrical Stocks: Bid. Ask’d. 
ee 216% Chicago Are Light & 
Central Union....... 57% «60 DOWEe OB, .. 2.000, -. 101. 102% 
lowa Union.......... 20 25 Chicago Edison Co, ex 
Michigan ......... 90 96 PEE Ro ccivyas couse 135 
Missouri & Kansas.. 56 69 





New Work Financial Review.— Yesterday and to-day Wall 
Street passed through all the throes of an embryonic panic. It had 
the cholera scare and had it very bad, as was indicated by values, 
which almost without an exception lost ground, and in some cases, 
notably the active stocks, declined fully 5 points. It was all on ac- 
count of the arrival of cholera at this port. Money, which hereto 
fore had been easy on call at 2 per cent., advanced as high as nine, 
Notwithstanding this, the imperative demand caused engagements 
for $1,500,000 gold to be shipped Saturday. There is not much 
promise of a better market next week, and there are more bears 
thap bulls in the street. 

New Work Electric Stock Market.—The conditions men- 
tioned preceding were reflected in the active stocks of the electrical 
list. Western Union, which reached par two weeks ago, and con- 
cerning which big things were prophesied, indulged in a steady de- 
cline, most of which occurred yesterday. The closing was 93% 
against 98 a week ago. Just at the present time insiders are hav- 
ing less to say with regard to increased dividends and division of 
Its collateral trust 5’s to the amount of $40,000 sold at 
10314 to 10344, It was in General Electric that our prophesies of 
two weeks ago were verified. It will be remembered at the time 
we stated that a stock which had so steady an advance in the face of 
a weak market, would be apt to react. Last week it lost about three 
points, and this week, owing to conditions previously operative as 


surplus. 


well as the cholera scare, it dropped to 109 _ yester- 
day and ranged around 110 today. S.xteen thousand of 
its debenture 5 per cent. bonds sold at 104% to 


105. Edison Electric Hluminating opened the week at 105, and on 
light sales touched 100 yesteraay. To-day, at the time of going to 
press, it was not quoted. Its firsts were in considerable demand, a 
block of 40,000 selling at 104 yesterday, and prior thereto small lots 
aggregating 20,000 at 108 to 109. American Telegraph & Cable re- 
ceived three or four sales at 86 and 87. American District Tele- 
graph sold yesterday at 60, North American experienced more or 
less activity and declining values, the opening being at 1354, and 
the closing 1234. Nothing new is to be said concerning this stock. 
Vice-President Huey, of the Edison Electric Light Company of 
Philadelphia, says that an advance in the dividend of 2 per cent. is 
to be made in October, making it an 8 per cent. stock. 

Boston Financial BReview.—We trust the first day of the 
new season is not a promise of what is to characterize the next few 
months, for with the opening of September there has come a severe 
reaction in the market, which is reflected on all classes of stocks. 
With the close of August, summer went out asa bear, so far as the 
market is concerned. The market reports base the reaction upon 
the spread of the cholera, and that feature seems to be a powerful 
tactor just at present, although in fact’ its possihle Influence upon 
the market isas yet greatly over-estimated. Together with this 
there were circulated reports of new shipments of gold, and be- 
tween $2,000,000 and $3,000,600 worth were ordered for export. 
As a result the market, which has been so _ hopeful 
and steadily strong for the past month, became thoroughly de- 
moralized and every active stock in the market has recorded a loss 
of from two to five points, a reaction which was not looked for at 
this season of the year. All the traders are bears. All reports from 
without favor them, and at present there is no opposing force to 
keep prices from falling even lower than the past two or three 
days have recorded. There is no new feature in the money market 
and only a fair demand for money, There is more money offered 
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at the clearing house than borrowers to take it.. Rates remain un- 


changed on business paper. 


Boston Electric Stocks.—All the industrial stocks which last 
week led the advance in the market have this week been foremost 
in tumbling down to lowest figures, and as we write the decline is 
in active progress, with no sure evidence of just where it will 
turn. For over a week General Electric stock has been quiet and 
has not maintained its past strength, for each sale shows a slight 
loss from previous ones, and those who bought at top figures now 
see from $5 to $8 loss on their stock. The rise was legitimate and 
founded upon actual business of the company, but the decline is 
simply in sympathy with the other stocks which are now influenced 
by exterior forces. This decline, too, will prove a favoring wind for 
some who are bright enough to buy in at this opportunity, for the 
highest figures will soon be reached again, and upon its immense 
and highly profitable buciness the General Electric Company 
will offer in its stock such inducements to investors as can be 
found in no other industrial stock on the market. Whatever the 
plan may have been in booming Westinghouse that too must have 
a respite and has already suffered a loss of 3to 4 points. The re- 
port seems to have gained some credence that, at a certain figure, 
the General Electric Company intended to deal with the Westing- 
house people, and tor that reason the stock was being carried up- 
ward. These who are the ‘most closely connected with the stock 
predict another rise very soon, and at the present reaction prices 
this stock also offers an attractive bit of speculation. There is 
nothing to report on the other electric stocks, since at present there 
are only few and small sales in them, and therefore they reflect 
only slightly the presant tendency of the market. The subjoined 
list of quotations gives the comparisons of prices for the week, and 
shows decided losses in all, which took place during Wednesday 
and Thursday, for in those two days the market suffered its reac- 
tion, and Thursday was one of the busiest days which the Stock 
Exchange has seen for many weeks. General Electric lost 3 points; 
Westinghouse, 2 points; Western Unionin its market fell away 
down to 93, and throughout the list the bears covered their shorts. 


The Copper Market has not changed in the week, the selling 
price on small lots being rbout 115g for Lake and the asking price 
11%. The movement is fairly free on old contracts and there are 
some inquiries in the field for new ones. There are rumors of a gi- 
gantic copper combination to be formed some time in the indefinite 
future. Concerning these we can state on authority that the vari- 
ous large companies who recently entered into the “gentlemen’s 
agreement”’ are thoroughly dissatisfied with the same, asit is not 
meeting requirements, also that there is an effort on foot to bring 
about an organization which will more perfectly subserve the in- 
terests of the trade. 


NEW INCORPORATIONS. 


The New England Power Company, of Newark, N. J., 
capital stock $100,060, has been formed to furnish electircity, etc., 
for any purpose. R. D. Morse. Jr., New York City; W. R. Weeks, 
and L. H. Miller, of Newark, N. J., are those interested, 


The Piatt Electric Coutpany, of Decatur, Ill., capital stock 
$100,000 has been formed to manufacture and deal in electric ma- 
chines, appliances, operate electric light plants, etc. John H. Cul 
ver, Elmer E. Gibson and Richard F. Fiatt are the organizers. 


The Columbian Electric Perambulator Company, of 
Chicago, Ill., capital stock $1,000,000, has been formed to manufac- 
ture and sell electrically propelled vehicles, etc. Walter J. Gun- 
thorp, Jean Elliott and Virginia Willey, are the incorporators. 


The Universal Electric Company, of Cleveland, O., capital 
stock $25,000, has been formed to manufacture and deal in elec- 
trical machinery, appliances and supplies. W. J. Possons, N. 8S. 
Possons, C. H. Gale, F. H. Goff and W. F. Carr are the incorpora- 
tors. 

The Heppner Light and Water Company. of Heppner, 
Ore., capital stock $40,000, has been formed to construct and equip 
an electric light and water plantin that town. Harry V. Gales, 
Thos. W. Ayers and Jas. D, Hamilton, ali of Heppner, are the pro- 
moters. 

The Gerald Electrical Supply Company, of Philadelphia, 
Pa., capital stock $250,000, has been formed to manufacture and 
deal in all kinds of electrical devices. D. H. Levett, E. E. Weaver, 
G. B. Manypenny and John Cunningham, Jr., of Philadelphia, are 
the promoters. 

The Toledo Electric Heating Company, of Tolede. 0., 
capital stock $100,000, has been furmed to manufacture and sell elec- 
tric beating apparatus and machinery, Fred. B. Perkins, Charles 
S. Jones, Daniel Wertz, Charies Marlow and H. E. Brown are the 
incorporators. 

Southwest Missouri Electric Railway Company, of 
Carterville, Mo., capital stock $500,000, has been formed to build 
and operate street and suburban railways in Jasper County. W. 
M. Donaldson, E. Z. Wallower and N. Hamilton, Harrisburg, Pa., 
are the incorporators. 

Dahl Electric Company, of Jersey City, N. J., capital stock 
$500,000, has been formed to manufacture and deal in motors, dy- 
namos and other electrical apparatus. F, H. Leonard, Jr., Syracuse, 
N,. Y.:S. L. Phillips, New York City, and C. B, Hughes, of Jersey 
City, N. J., are the parties interested. 

The McKechney Milling Company, of Deer Lodge, Mont., 
has been organized to operate electric power plants and to build 
and maintain telegraph and telephone lines, etc. John McKechney, 
Philipsburg, Mont., John McKechney, Jr., of same* place, and 
Frank E. Corbett, of Butte, are the incorporators. 

The Natural Liquid Purifying Company, of Hamilton, 
O., capital stock, $25,000, has been formed to purify or improve the 
quality of spiritous hquors or other liquids by refrigeration, elec- 
tricity, etc. Courtland W. Brunson, Nath. Kutzinger, Walter W. 
Long, John M. Ike and Albert W. Long are the incorporators. 

The Buffalo General Electric Company, of Buffalo, N. Y., 
capital stock $1,909,000, has been formed by the consolidation of the 
Brush Electric Light Company of,Buffalo and tbe Thomson-Hous- 
ton Electric Light and Power Company of Buffalo. Daniel O’Day, 
George Urban, Jr., and Wm. H. Sloan, of Buffalo, are the organ- 


izers, 











AFFAIRS OF THE COMPANIES. 


The Four Lakes Lighting Company, it is understood, is 

to purchase the Madison, Wis., electric light plant. The Four 
Lakes company will, in addition to maintaining street lighting, 
furnish power for the new electric street car line. 
—An electric light company has been organized 
with a capital of $20,000. The following capitalists are interested: 
J. Cochran, P. G. Cochran, J. Loughrey and J.8S. Newmyer. The 
towns of Dawson and Vanderbilt a be wired and it is hoped to 
have the plant completed by Nov. 


St. Joseph, Mo.—In the a Court an application has been 





Dawson, Pa. 


Vor, XX, No, 11, 


made by the New York stockholders for the appointment of a re 
ceiver for the entire electric street car system of St. Joseph, known 
as the Peoples’ Street Car and Electric Light Co. The capital 
stock of the entire system is $1,400,000, and the New York directors 
control ay all of it. 


"Special Correspondence. | 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, 
167-176 TIMES BUILDING, New YorK, Aug. 29, 1892. 
The Waddell Entz Company has changed its New York 
office from 302 Produce Exchange to 203 Broadway, New York. 


The Park Commissioners will on Sept. 7 open the bids for 
furnishing an electric light plant for the north wing of the Museum 
of Art. 


Chas D. Shain, Electrical Engineer and Manufacturers’ 
Agent, Electrical Exchange Building, has been appointed selling 
agent of the Weston Electrical Instrument Company. 


Mr. Robt. S. Dobbie, formerly with the Edison General, 
Electric Company, has opened a consulting engineer’s office at 177 
Times Building, New Ycrk City. Mr. Dobbie’s extensive practical 
experience has well fitted him for the work he is about to undertake 
and he will no doubt mszet with excellent success. 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
Room 28, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., Sept. 2, 1892. } 

Peabody, Mass. —Everything is now in readiness for iightfng 
the town by electricity except the wiring, which it is hoped will 
soon be completed. 

Fay & Smith, mechanical and electrical engineers, are the 
successors of the well known firm of Fay & Burbank, of Bos 
ton. They are making specialties of Patent Office drawings and 
large sized blue prints. 

Messrs. Gillis & Gleason have succeeded to the business 
formerly carried on in Boston by Mr. A. L. Russell. Mr. Duncan 
Gillis has been in the business for 13 years. Mr. Thomas W. Glea- 
son has also been an employé of Mr. Russell. The trade wish Messrs. 
Gillis & Gleason success. 

Mr. R. B. Pierpont, formerly manager of the Chicago branch 
of the Gould & Watson Company, has resigned his position and 
formed a copartnership with James W. Longstreet under the firm 
name of Longstreet, Pierpont & Co., with offices in the Boston 
Stock Exchange Building. 53 State street, Boston, Mass. The new 
firm in addition to the transaction of a general banking and brok 
erage business will make a specialty of handling electric street 
railway and electric lighting securities and municipal bonds. Both 
of these gentlemen are too well known in financial and electrical 
circles to need any intrednction, and the new firm is assured of 


WESTERN NOTES, 


BRANCH OFFICE OF 'THE ELECTRICAL WORLD, \ 
465 THE ROOKERY, CHICAGO, Sept. 3, 1892. 

Mr. C. A. Spencer, of the Wisconsin Wood Pulp Company, of 
Centralia, Wis., was in the city this week arranging for supplies 
for his electric lighting plant. 

The Columbia Incandescent Lamp Company, 1912 Olive 
street, St. Louis, Mo., is sending out some very attractive blotters, 
showing their full size Columbia street railway lamp. 


Mr. George Dickinson has been elected secretary of the en- 
terprise Electric Company, of Chicago, [1l., and with his long ex- 
perience and recognized ability will no duubt prove a valuabie 
acqusition to the company. 

Mr. Chas. Cone, well known throughout the West through 
his long connection with the electric supply trade, is successfully 
representing the Electric Appliance Company, 142 Madison street, 
Chicago, and has just returned from an extended western trip. 


From Out of Town.— Among the prominent out-of-town vis- 
itors in Chicago this week were Mr. H. L. Parker, president and 
manager of the Emerson Manufacturing Company, and Mr. A, W. 
Meston, superintendent of the same company, who came up from 
St. Louis to close an important deal for the specialties they manu- 

















facture. 

Mr. Edmund H. Lunkenheimer, the weil known general 
manager of the Lunkenheimer Brass Manufacturing Company, of 
Cincinnati, was a welcome visitor in Chicago this week, Mr. Lun. 
kenheimer being proud of his American birth has petitioned the 
courts for authority to change his name to Lunken. The firm name 
will not be changed. 

Mr. H. A. Seymour, a well known lawyer of Washington, D. 
C., was in Chicago last week, taking testimony in the Brush lamp 
suit. Mr. Seymour is the commodore of the New Haven Yacht 
Club, and while here enioyed a pleasant sail in Captain Warner's 
yacht, and also inspected the World’s Fair buildings from General 
Barney’s electric launch. 

Out-of-Town Visitor-.—The following parties were visitors 
at the World’s Fair city this week: _ W. J. Walker, of Quincy, 
Ill., who is en route to Deadwood, 8S. Dak., where he has ac- 
cepted an important assignment; Sie. S$. 8. Leonard, of the Hill 
Clutch Works, Cleveland, O., who has just closed an important 
contract for clutches and shafting for one of the large electric 


stations. 





CANADIAN NOTES, 


OTTAWA, Sept. 1, 1892. 


Vancouver, B. C.—The Vancouver & New Westminster Elec- 
tric Railway has recently imported several new cars from Phila- 
delphia 

Hull, Que.—Mayor Champagne has proposed to Ahearn & 
Soper to extend the electric railway to Gatineau Point, the com- 
pany to contribute to the erection of the new bridge over the 
Gatineau, conditional on right of way and other privileges. 

Toronte Juuction.—The Electric Street Railway Company 
has been given one month’s extension of time in which to complete 
and operate its road in the northern part of the town, and one 
month after the finishing of the Dundas street sewer for completion 
on that thoroughfare. 

Toronto.—The Polson Iron Works Company has built the 
equivalent of 12,000 h. p. of the Brown automatic steam engine for 
use in electric stations in Canada. It has just placed the necessary 
engines and boilers to supply a 700-h, p. to the Toronto Street Rail- 
way Company for their electric system, 
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Vancouver, B. C.—C. M. Maxwell has arrived in Vancouver 
to take the position of district manager for tLe Edison Genera! 
Electric Company. He will have superintendence of all the firm’s 
branches in British Columbia, with headquarters at Vancouver. 
Mr. Maxwell acted in the same capacity at Portland, Ore. 


Ottawa, Ont.—The new Bel] Telephone building on Queen 
street will be one of the first buildings to be heated by electricity 
in America. It will be equipped with Mr. Thomas Ahearn’s elec- 
trical heating device and it is maintained that the results will be 
satisfactory. The interior of the building is being wired for all the 
latest electrical conveniences. 


Hamilton, Ont.—The scheme of constructing radial electric 
railways is attracting considerable attention in Hamilton at the 
present moment. The proposal in Hamilton is that the rural 
municipalities shall not be called upon to contribute anything 
toward the radia] roads. Fouror five lines radiating from Ham 
ilton. aggregating from 100 to 120 milesin length, it is estimated 
would cost $1,000,000 or $1,250,000. 


Carlton, N. B.—Messrs. D. W. Clark & Sons have started an 
electric light system in this town that will be extended to Fairville 
The company starts with 500 lights. The arc dynamo is run by a 
Leonard ball engine of 50h. p., while the incandescent plant will 
be operated by a similar engine of 100 h. p, The incandescent 
lights will all be of 16 c p, and they will be furnished either on the 
meter system running all night at the rate of one cent an hour, or 
for two cents per night for lights running till 12 o’clock. 


Woodstock, @nt.—The council of Woodstock has adopted a 
report of its fire and light committee, which recommends that a 
claim be made against the Bell Telephone Company for $§00 a year 
for the use of the streets from the first day of September, 1887, down 
ito July 1, 1892, and ‘‘thereafter that it should be required to pay at 
the same rate quarterly in advance every year during its occu- 
pancy of said streets, and that in future no poles be planted or 
wires strung without the permission of the Council by by-law. 


Kingston, Ont., is now studying up the electric street rail- 
ways in Canada witha view tothe introduction of an electric sys- 
tem. The Kingston Horse Car Company holds a perpetual charter, 
and the difference between the company and the street committee 
lies on the limiting of the franchise to thirty years in the event of 
the introduction of electricity. The charter of the horse car com- 
pany is perpetual], and the holders of it refuse to accept any terms 
which mean an abbreviation of the powers they now possess. 


Ottawa, Arnprior & Parry Sound.—The promoters of the 
Ottawa, Arnprior & Parry Sound Railway Company are considering 
the operating of the 40 miles between Ottawa and Arnprior by elec- 
tric power. An iron bridge across the Carp River is being con- 
structed about half a mile above the Carp village. A number of 
men are at present building the stone piers for the bridge. It is ex- 
pected that a bridge will shortly be built at Galetta across the Mis- 
sissippi. The plans for the bridge were made about two weeks ago 
and it will be a splendid structure. 


Niagara.—The announcement that the Canadian Pacific Rail- 
way Company has secured control of the electric tramway along 
the Niagara River is denied. Mr. Hendrie. who is largely inter- 
ested in the Niagara electric line, said with reference to the rumor: 
** Our carter does not give us the right to use locomotives on it, 
and we do not wanttoifitdid.We aregoing to run our cars into 
the Grand Trunk station, into the Michigan Central station and 
into the Canadian Pacific station, doing business with all, but re- 
maining absolutely independent of each.”’ 


Toronto.—The Toronto Street Railway Company has submitted 
the following proposition to the City Council: ‘In accordance with 
the request of your committee the Toronto Railway Company sub- 
mits the following proposal as a settlement of all disputes and 
differences between the city and the company under contract, in 
reference to poles, viz.: That the railway company will within the 
district mentioned placeiron poles of like quality and description 
as the sample pole placed in front of the City Hall or such other 
iron poles as may be mutually agreed upon for the support of the 
trolley wires, when directed by the city to do so upon three months’ 
notice from the city, provided that in giving such notice the months 
of December, January, February and March shall not be included 
and that the company shall not be required to make any change 
duriog these months.”’ 


Nelson, SB. C.—At the first annual meeting of the Nelson 
Electric Light Company the statement of its affairs showed that 
the dam, etc., and all things necessary for the laying down of 
the Pelton wheel and pipe had been completed at a cost of $5,000. 
On the Edison light plant, now lying at the depot, $6,500 has been 
paid. A new board of directors was elected in the place of 
the retiring trustees, composed of Messrs. J. Fred Hume, presi 
dent; G. A. Biglow, vice-president; E. Applethwaite, treasurer; 
A. E. Hodgins, F. Fetcher, J. W. Wilson and Harold Selous. The 
new board of directors will immediateiy issue a prospectus and ac- 
tively solicit subscriptions. The total estimated cost of the under- 
taking will be in the neighborhood of $25,000 and by a conservative 
estimate will yield $750 per month during the first year’s operations, 
or, allowing $150 a month for working expenses, $600 a month clear 
profit—well over 25 per cent. per annum. The plant as it stands is 
sufficient to effectively supply the demands of a town of 2,500 or 
3,000 inhabitants. 


Montreal.—The City Council has awarded the 30 years’ 
franchise for an electric street railway to the Montreal City Rail- 
way Company. There was an exciting contest between the 
street railway company and the Williams syndicate, of New 
York, but finally the local company won by a vote of 21 to15. The 
company intends to change the present horse car system 
into an electric system at once. The trolley system will be 
used. The Williams company made the best offer. It was 
the same as the horse car company’s in most respects, but offered 
one per cent. more to the city on the gross earnings above $50,000. 
Mr. Williams also offered the city a bonus of $200,000 for 
the charter. The horse car road, which thus gets the right to 
establish an electric system in Montreal, agrees chiefly as follows: 
The company shall pay the city annually 4 per cent. of its gross 
earnings up to $1,000,000, 6 per cent. of its gross earnings from 
$1,000,000 to $1,500,000, 8 per cent. of its gross earnings from $1,500,- 
000 to $2,000,000, i0 per cent. of its gross earnings from $2,000,000 to 
$2,590,000, 12 per cent. of its gross earnings from $2,500,000 to $3,000,- 
000, 15 per cent. of its gross earnings above $3,000,000. 


Ottawa, Ont,—H. S58. Kaliske, business manager of the Beacon 
Electrical Company, Boston, and Wm. E. Nickerson, a director of 
the company, were in Ottawa recently with a view to establishing 
a factory for electrical apparatus, but principally incandescent 
electric lamps. Mr. Kaliske and Mr. Nickerson said: ‘*‘ We intend 
to establish a factory somewhere in Canada, and are pleased with 
Ottawa. If the city shows a disposition to meet us half fairly we 
will likely locate here We do not want any bonus, but would wish 
exemption from taxation and the good willof the people, particu- 
larly the latter. If we started in Ottawa we would employ between 
40 and 50 hands. Besides lamps we would manufacture electric 
meters and in course of time probably dynamos and other electrical 
appliances. We do not require water power, that is a water wheel, 
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We have no work that an electric motor wili not perform, and 
therefore we can locate in any part of the city. If we make arrange- 
ments with the city we will start atonce.’’ Mr. Kaliske says a 
number of other places in Canada have offered them bonuses, and 
exceptional advantages, but they feel Ottawa is bound to be an 
electrical centre soon, and would therefore prefer to be here. Mr. 
Kaliske stated that if the company opened here all the employés, 
except a few expert hands toteach the others, would be taken from 
Ottawa, and at least $100 a day would be circulated here from 
the outset. Their proposal will be taken into consideration by the 
City Council in a few days. 


News of the Week. 
THE TELEGRAPH. 
The ** Direct *? Cable Company continues to keep up with 
the times. It has just opened a new chief office in the ‘‘ Mark 
Lane” district in London—No. 39 Mark Lane—which is ‘open al- 


ways,” and between which and New York there is ohly one trans- 
mission. 





THE TELEPHONE. 
A telephone line between Rock Island, Washington and 
Waterville is now under serious consideration, The distance is 


THE ELECTRIC LIGHT, 


Gonzales, Tex., is to have an electric light plant. 

Farmer City, ©il., bas purchased the electric light plant and 
will operate it in connetion with the waterworks which the city is 
now establishing. 

The South St. Louis Electric Railway has made a contract 
with the Carondelet Electric Company to furnish arc lights en 
Broadway between Meramec and Elwood streets. 

The Thomson-Houston Electric Company has been 
awarded acontract to put in an electric light plant at St. Johnland, 
the Kings County (N. Y.) farm, for the sum of $97,250. 

West Newton, Pa., at a recent election voted to increase its 
indebtedness by bonding the town for $30,000 for the purpose of 
erecting an electric light plant and improving the streets. 

Waterloo, Ia., by avote of 419to 8 hasdecided in favor of 
an electric light plant. Two 800-light incandescent Edison dynamos 
will be installed. A new building will be erected on the site of 
the present power house. 


Redwood Falls, Minn.—Manager Paul, of the West Elec 
tric Light Company, of St. Paul. is at Redwood Falls, for the pur- 
pose of organizing an electric light company to be composed of local 
and St. Paul capitalists. 

Cadiz, 0.— A stock company has been formed for the construc- 
tion and operation of an electric light plant. A lot has been pur- 
chased and work wiil be immediately begun on the building. Thir- 
ty are lights will be placed on the streets. 

Nampa, Idaho.—A party of engineers is at work running a 
line for a ditch to be led off from Snake River about 15 miles above 
Walter’s Ferry. The object is to secure power enough to operate 
an ¢lectric light plant. If this can be done power will be conveyed 
to DeLamar to be used at the mills instead of steam. 


Salem, Ore.—Thomas Holman has sold his electric light station 
and proposed electric power plant in Salem to a Portland syndicate 
for $35,009. Many improvements will be made by the new company. 
The management of the new concern will be closely allied with the 
company that is preparing to utilize the power of the Oregon City 
Falls. 

Green Island, N.Y.—The plans and specifications for the new 
electric light station have been received and placed in the hands of 
contractors for bids. The building is to be 50 feet wide and 60 feet 
deep with with a front wall of brick and a side wall of wood filled 
in with a brick lining. Tne station when completed will furnish 43 
lights to the village. 

Sea Clif, Glen Cove, Bayville, Glen Head and the Spring Land 
Improvement Company are to have the benefits of the electric 
light. Col. H. M. Kibblee has obtained franchises for all these 
towns, and arrangements have been made for the plant. The cen- 
tral station will be at Glen Cove, and suflicient power will be gen 
erated to supply 5,000 16-c. p. incandescent lamps. 

Martin’s Ferry, 0.—The city council aud electric light trus- 
tees are in doubt as to who has authority to erect the new city 
plant. The sheriff has enjoined the council from letting the con- 
tract. Bids were to have been opened, but were not because of the 
injunction, and will not be until the trustees have advertised. The 
streets have not been Jighted since the old plant was destroyed by 
fire. 

St. Louis, Mo.—A very brilliant illumination of the principal 
streets and squares of St, Louis took place last week. which is said 
to be equal if not superior to anything which has been undertaken 
in this line before. Transparencies of the presidents of the United 
States, of Columbus and De Soto, a mammoth revolving g obe lighted 
by 200 incandescent lights of various colors, an electrical portrait 
of George Washington, a statue of the Goddess of Liberty, besides 
numerous brilliantly illuminated arches, formed the chief points of 
interest. The spectacle was witnessed by 80,000 people. 

v 
THE ELECTRIC RAILWAY. 

The sioux City (Ia.) Cable Railway Company is con- 
templating the equipment of its feeder lines with storage batteries. 

The Joplin (Mo.) Electriv Raitway and Motor Com- 
pany is to increase its capital to $500,000 and build five miles of 
additional track to Webb City and Carterville. 

The City Electric Bailway Company, of Port Huron, 
Mich., has bought out the Port Huron Electric Railway Company 
and the Gratiot Electric Railway Company and in the future will 
operate these roads under its own name. 

The Portsmouth (N.H.) Horse Railroad Company has 
made application to the mayor and aldermen of Portsmouth for 
the privilege of changing its motive power to electricity, or some 
other more economical form of power than the horse. 

The Kingston (N. ¥.) Electric Railway Company has 
let the contract for the erection of its power house at the foot of 
Abruyn street, and it is expected that work will begin immedi- 
ately. The building will be 50 x 70 feet, with arrangements for ex- 
tension if necessary. 

Mr. R.S. Ashe has been appointed superintendent of the Bal- 
timore & Curtis Bay Railway Company. This road, which has five 
miles of double track, is now running 16 cars, but will increase the 
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number to 30 by next summer. Esison, Westinghouse and Baxter 
single reduction motors are used. 


A New Electric Line at Marquette, Mich.—Right of way 
has been secured and surveys will be commenced immediately for a 
line between Marquette and Negaunee, 13 miles distant. As Ne- 
gaunee and Ishpeming are already connected by an electrfc road, 
this new line will give passenger service be tween the three cities. 


Substitution of Electricity for the Cable.— Owing to me- 
chanical difficulties encounte,ed in the work of cabling one of the 
City Passenger Railway Company’s lines, of Baltimore, Md., the 
management has decided to use the trolley system in spite of the 
opposition of some merchants on the streets through which it runs, 


Circleville, O., has passed an ordinance granting a franchise 
to the Circleville Electric Light and Power Company to build an elec- 
tric street railway along Court and Main streets, It is conditioned 
that work shali be begun in one year and that the line shall be com. 
pleted and cars running within eighteen months from the time that 
the franchise was granted. 


President Perin, of the Union Line, has promised the residents 
of Towson to have an electric double* track road in operation be- 
tween that town and Baltimore by Jan 1, 1893. The road will be 
about eight miles long and the running time will be 30 minutes, 
The power station wi.l be located with a view to running the city 
lines of the same company, several of which are being rapidly re- 
built for electric traction. 


Rochester, Pa., recently celebrated the opening of its new 
electric street railway, which is operated by the Peoples’ Electric 
Street Railway Company. This line, which is 354 miles in length, 
extends from Sharon Bridge, near New Brighton, to the foot of 
Cemetery Hillin St. Clair. It is thoroughly equipped in every par - 
ticular. A system of block signals is now being introduced which 
will do away with all the delay and prevent the possibility of col- 
lision, 


The most recent addition to Baltimore’s suburban roads is 
the Baltimore & Pikesville Electric Road, operated by the Balti. 
more Traction Company. The power plant is located in the Druid 
Hill avenue cable station, and consists of two 100-kilowatt Edison 
generators, each independently driven by a 150-h. p. Ball engine, 
Four cars are operated on the seven miles of track during the week 
and on Sunday each draws atrailer. The cars are equipped with 
two 20-h. p. Westingnouse single reduction motors, which give an 
average speed of about 16 miles per hour. The track is laid with 60 
pound rails and a solid roadbed. The Traction company will prob. 
ably equip the rest of its lines, which are for the most part in the 
city, with electricity in the near future. 


The Hampton & Old Point Railway Company, now 
operating an electric road between Hampton and Old Point Com- 
fort is extending its line to Newport News, Va., a distance of 
seven miles. A large freight as well as passenger traffic is ex- 
pected. The trolley system with bracket suspension will be used. 
Edison 30-h. p. single reduction motors will be mounted on Brill 
“Maximum” trucks. The cars will be 25 feet in length and vesti- 
buled, with double truck trail cars of the same style. The capacity 
of the car house at Hampton is being enlarged so as to supply the 
entire system. A feature of the road is the track, which is per- 
fectly straight for the entire distance, and comparatively level. 
A 65 pound T rail is being laid and well ballasted. It is expected 
that a speed of 3C miles per hour will be attained. J. B. Cranksham 
is the electrician in charge. 


LEGAL NOTES, 


To Test the Constitutionality ofthe Electrical Board, 
— In the Circuit Court at Trenton an application has been made 
and granted for a writ of certiorari to review a resolution of the 
Electrical Subway Commission granting the right to use the trol- 
ley system to the Trenton City Railway Company. The case wil) 
be argued in the Supreme Court at Trenton. The effect will be 
to test the constitutionality of the act by which the Board was 
created. 











MISCELLANEOUS NOTES, 


Mr. C. E Deluffeld, formerly with John K. How & Co., of 
Baitimore, Md., has been appointed superintendent of the Laredo, 
Tex., Street Railway and Electric Light Company. 





A Boiler Explosion.—The boiler in the electric light station 
at Brandon, Vt., recently exploded killing one man and seriously 
injuring the engineer and his assistant. One end of the building 
ncluding the dynamos and engines, was completely wrecked. The 
damage is estimated at about $5,000. 


Industrial and Trade Notes. 


The Bernstein Electrical Company reports an increased 
business for its different lines of manutacture, particularly in the 
line of series and multiple lamps. 








Norman Hubbard, 97 Pearl street, Brooklyn, reports great 
success with the sales of the Packard Vacuum Pump and a number 
of important Eastern and Western orders. One large order of 
seven pumps was from the Edison-company. 


W. H. Post, of Fort Worth, Tex., the southwestern manager 
of A. L. Ide & Son, reports two recent sales of * Ideal’’ engines, 
one 60 h. p. to the Chapman Electric Light Company, of Dublin, 
‘Y}ex., and one 35 h. p. to Messrs. Sanger Bros.. of Dallas, Tex., for 
an isolated plant. 


The Boston Braid Manufacturing Company is making 
a specialty of manufaccuring braided silk for the special use of in- 
candesceut lamp manufacturers for filaments. The greatest care is 
taken in producing a uniform article and the company reports that 
the braid is now being used by the largest lamp manufacturers in 
the country. 


Duggan & Burnham Railway Appliance Company, 
70 Kilby street, Boston, Mass., are bringing out a very neat adjust- 
able bracket with guard wire supports, known as the Duggan Adjust- 
able Bracket, and have met with encouraging results, having re- 
reived orders from the New London Street Railway Company and 
the Quincy & Boston road, and from the Naumkeag Railway Com- 
pany, Salem. Mass. 


The Brown & Sharpe Manufacturing Company, Provi- 
dence, R. I , has issued a neat catalogue describing and illustrat- 
ing the cutter and reamer grinder which is made by this company, 
This edition has been entirely rewritten and contains a great 
many new cuts. It gives a very complete description in every 
detail of this valuable machine, and the name of this well known 
company is a sufficient guarantee of the best workmanship and 
material. 


Mr William Oswald, the manager of the Southern Electrical 
Manufacturing and Supply Company, Limited, of New Orleans, La., 
has cloged the following contracts: Elm Hall Plantation, 450 incan- 
descent, and 4 are lights, with New York Safety Steam Power 
Company’s engine. Cora Plantation, 360 incandescent and 4 arg 
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lights, with engine. Morbihan Plantation, 250 incandescent lights, 
with engine, Aibania Plantation, 150 incandescent and 2 arc lights, 
with engine. 

‘The Berlin iron Bridge Company, of East Berlin, Conn., 
is putting up two iron buildings for the Rando!ph & Clowes Com- 
pany, at Waterbury, Conn., one a casting shop 42 ft. wide by 82 ft. 
long, and another, a pickle room, 25 ft. wide by 100 ft. long. The 
Berlin company is also building a new gas house for the Philadel- 
phia & Reading R. R.. at Philadelphia, Penn., a new retort house 
for the G. H. Morrill Company, of Boston, Mass., and a new boiler 
house for the Pope Manufacturing Company, at Hartford, Conn. 
All of these buildings are to be of iron after the well known plans 
of the Berlin company. 


The Standard Paint Company, 2 Liberty street, New York, 
has recently put upon the market a very ingenious little machine 


OUR ILLUSTRATE 


jin Charge of W. A. Rosenbaum, 177 Times Bldg., N. Y. 


U. 8. PATENTS ISSUED AUGUST 30, 1892. 





11,266. Dynamo-Electric Machine; (Reissue). Original 
number 406,415, dated July 9, 1889 Application for reissue filed 
July 11, 1892. William 38. Andrews, New York, and Thomas 
Spencer, Philadelphia, Pa. In a dynamo-electric machine, the 
combination of the armature, generating coiis thereon, the field 
magnet having grooves in its pole-pieces, and the coils wound in 
the grooves, 80 as to oppose the magnetizing effect on the arima- 
ture core of the generating coils. 





No, 481,842.— MAGNETIC BRAKE. 


481,560. Secondary Battery; William W. Griscom., Haver- 
tord College Pa. Application filed Nov. 16, 1891. A plate for use 


in a secondary battery having a series of holes or perforations 
extending there through, the perforations having two opposite 
walls concave and two opposite walls substantially plane sur- 
faces, with an inwardly projecting rib. 


481,573. Volt Ammeter; Frederick A. La Roche, Philadel 
phia, Pa. Application filed Sept. 1, 1891. The combination of 
& case, & spool mounted on the case. a scale secured to the sides 
of the case on a level with the top of the spool, a coil around the 
spool, a rod of magnetizaple material secured to the spool ina 
direction transverse to the coil, a spindle held rotatably in the 
centre of the coil and supports secured thereto, whereon is placed 
a rod of magnetizable material parallel toand in the neighbor- 
hood of the fixed plate, and a pointer extending over the top of 
the spool and scale, and means for moving the movable bar of 
magnetizable material toward the other. 


481,590. Auxiliary Fire Alarm System 3 Joseph Sachs, 
New York. Ap lication filed March 29, 1892. A fire alarm system 
consistiny of a fire alarm mechanism and a separate and inde- 
pendent electromagnetic beipeing device for the fire alarm mech- 
anism, a circuit controlling device directly connected with the 
tripping device, and an auxiliary operating device at the other 
ont of the circuit, consisting of a circuit closer and a return call. 


481,614. Signal Timing Apparatus; Henry A. Chase, 
Boston, Mass Application filed May ll, 1892. This invention 
consists of the combination of a main electric circuit, a signal 
transmitting mechanism included therein, a relay or receiving 
mechanism im the circuit, a local circuit controlled by the relay. 
a registering mechanism in the local circuit, a second local 
cireuit controlled by a relay, a time stamp having its elec- 
tromagnet included in the second local circuit; circuit terminals 
for the local circuit, a circuit controller to opera e.the circuit 
terminals, and an electromagnet in the local circuit of the time- 
stamp magnets to govern the operation of the circuit controller. 


Os 





No, 481,646,—ELecTric Fan. 


481,617. Lightning Arrester Cut-Out; James P. Freeman, 
Washington, D. C. Application filed Dec. 24,1891. In a lightning 
arrester, the combination of a magnetic needle, means for direct- 
ing the current lengthwise of the needle, and main line and ground 
connections opened and closed alternately by the vibration of the 
needle. 


481,624. Ceiling Bosette Cot-Out; James Pass and Albert P. 
seymour, Syracuse, N. Y. Application filed March 21. 1892. Ina 
branch or rosette cut-out or similar electric wiring device, the 
combination, with a block of porcelain or similar insulating ma- 
terial adapted to be tastened down on the surface of any suitable 
support, such as a ceiling or wall, of fuse clamps mounted in cavi- 
ties or depressions on the inner surface of the block, one at or near 
the rim and the other within the rim, but connected with the rim 
by an opening adapted to receive the fuse wire and screws for 
operating on the clamps, the screws passing through the block 
from the outer surface and having their heads on the outside. 


181.646. Blectric Fan; Franklin H. Beers, Newark, N. J. 
Application filed Feb, 26, 1e92. An electric fan having fan blades 
attached Sto a revolving shell cucompasming She driving motor, 
in combination with the motor and witb bevel friction gear for 
communicating motion therefrom to the shell, and with a mov- 
able cover® (See illustration.) 
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for painting molding. As almost all molding for inside wiring is 
now required to be painted with a waterproof compound there 
would be a great saving. both in labor and in paint, if a machine 
could do this work. This is precisely what this machine does, and 
it can be so arranged that any sizeof molding can be painted by it. 
Any one can handle it, and two boys can easily paint 1,000 feet of 
molding, inside, outside and capping, within an hour, it is claimed. 
The machine does its work very thoroughly; it takes up but little 
room, is strongly built and is said to give excellent satisfaction. 





Business Notices. 
Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 


attention, Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 


RECORD OF ELE 


481,664. Galvanic Battery; William John Engledue, By- 
fleet, England. Application filed March 23, 1892. Ina reversible 
galvanic battery, the cells, the liquid-tight case, the bushings, 
the handle, the slip joint, and connection between the handle and 
the case, including the locking means therefor. 


481,665. Safety Attachment for Electric Conductors; 
Rudoiph Furgang, Boston, Mass. Application filed Jan. 18, 1892. 
In a device of the character described, a frame of conducting ma- 
terial provided witha slideway open at an end, in combination 
with a block fitted to siide in the said ways, and to which the con- 
ducting wire ey be attached, a series of cylinders on the frame, 
oe pistons in the cylinders, and a shoe connected to 
the rods of the pistons. 


481,666. Safety Attachment for Electric Conducting 
Wires; Rudo'ph Furgang, Boston, Mass. Application filed Jan. 
25, 1892. A safety attachment for electric conducting wires, com- 
prising a frame of conductive material, two sets of twin cylinders 
secured thereto and provided with spring-pushed pistons, com- 
panion pistons being rigidly connected and a block or bar sliding 
in slots in the lower cylinders of each set in front of their pistons, 
to which the conducting wire is attached. 


481,677. Duplex Are Lamp 3; Charles E. Scribner, Chicago, 
Ill. Application filed July 3, 1888. The combination in a double 
carbon are lamp in which the different sets are arranged initially 
in closed parallel circuits of a unitary electromagnetic device for 
controling the different sets, and an eleciromagnetic cut-out 
with its coil included in circuit with one set and its armature and 
backstop included in circuit with the other set, whereby the 
different sets are caused to burn in succession. 


481,678. Multiple Switchboard Telephone Exchange 
System 3; Charles E. Scribner. Chicago, Ill. Application filed 
Nov. 22, 1889. Ina telephone exchange system, the combination, 
with each line of the exchange, of test rings upon the different 
switchboards, the test rings being connected together, a connect- 
ing cord for each line. with which the test rings are connected, a 
branch circuit through a retardation coil and battery to ground, 
the branch circuit being connected with the circuit of the test 
rings and cord, and a switch included in the circuit of the branch 
circuit to open and close the branch circuit whereby the battery 
may be connected to, or disconnected from the testing circuit. 


481,679. Telephone Exchange; Charles FE. Scribner, 
Chicago, Ill. Application filed Nov. 16, 1891. The combination, 
with a battery, of branch circuits, each including a retardation 
coil and a set of plugs with double straagded cords for each branch 
circuit and a clearing out annunciateg and a condenser ina 
bridge wire between the strand of each set of cords. 


481,683. Method and Apparatus for Extracting Gold 
and Siiver from Their wres; Jonas W.Ayisworth, Orange. 
N. J.. and Arthur C. Payne, Elizabeth, N. Application filed 
July 3, 1891. The process of extracting precious metal from its 
ore, which consists in passing the ore containing the precious 
metal into close association with a magnetic composition and 
combining the precious metal therewith, and then forcing the 
particles of the metal combined with this composition through a 
magnetic field and attracting the magnetic particles therefrom. 





481,692. Electric Cigar Lighting t.aamp; William J. East- 
man, Waterville, N. Y. Application filed Feb. 8, 1892. A self- 
lightin,; and self-extinguishing lamp comprising a base, a sheath 
or holder constructed as an open ended longitudinally slotted 
tube mounted thereon, electric spark producing means, an ex- 
tinguisher overhanging one end of the sheath or holder. and a 
torch titted to slide in the sheath or holder, and having a pro- 
jecting wick tube which travels in the slot. 


481,701. Electric Motor or Dynamo-Electric Machine; 
Robert Lundell, Brooklyn, N. Y. Application filed March 14, 1892. 


An electric motor having the axes of its field magnet and arma- 
ture coils inclined at an angle to each other, with field magnet 
poles included in the angular space between the coils. 


481,711. Electric Door-Alarm; Morton W. Bessey, Water- 
ville, Me. Application filed Nov. 14, 1891. This invention consists 
of the combination of a pair of metallic plates on the frame or 
casing, a metallic connecting strip on the door and a piece of in 
sulating material adapted to be interposed between the plates and 
the strip as the door moves in one direction only. 


481,739. Electric Motor and Begulating Device 'There- 
for; Frank J. Sprague, New York. Application filed April 29, 
1889. The combination, with an electric motor, of two regulating 
commutators or switches therefor connected in multiple arc to 
each other, provided with contacts and circuits extending there- 
from for varying the mechanical effects in the motor and with 
contacts and circuits for reversing the direction of the rotation 
of the motor. 


481,781. Bheostat; Charles E. Carpenter, Minneapolis, Minn. 
Application filed Feb. 18, 1891. A rheostat comprising a base- 
plate provided with a coating or enamel or similar vitreous ma- 
terial, a series of resistance coils or sections, and a corresponding 
series of contact blocks therefor embedded in such coating, and a 
switch key co-operating with such series of blocks. 


481,785. Electric Lighting System; Aplication filed May 
31, 1892. Io an electric hghting system, the combination, with a 
source of electric energy, main circuits leading therefrom, and 
branch circui’s carrying current from the mains through lamps 
or other translating devices to the other. main, of a switch inter- 
posed between one of the mains and the branch circuits, the 
switch having independently adjustable contacts less in number 
than the branch circuits. 


£81,814. Extension Chandelier; Frank Overbolt, Harlan, 
Ia. Application filed March 31, 1892. In an extension chandelier, 
the telescopic tubes having inwardly and outwardly turned 
fianges at their ends and a lamp socket carried by the lower tube, 
in combination with conducting wires within the tubes and to 
be connected with a source of electric supply, the wires being 
spirally coiled, whereby they are distended when the tubes are ex- 
tended and contracted when the tubes are telescoped. 


481,817. TTrolley-Carriage tor Conduits; Stephen L. 
Platt, Elgin, Il. Application filed June 18, 1591. In an electric 
conductor, the combination, with a carriage mounted on wheels 
and provided with a horizontal recess, transverse slots, and a 
vertical and recessed arm, of a contact plate extending up 
through the recess of the arm, a U-shaped frame mounted in the 
horizontal recess of the carriage, a contact wheel mounted in the 
frame and having its bearings projecting into transverse slots of 
the carriage, and a spring arranged between the frame and con- 
tact wire or plate, 


481,842. Magnetic Brake; Armand De Bovet, Paris, France. 
Application filed Oct. 24, 1891. In a railway brake, the combina- 
tion, with a core having separate curved plates constituting pole 
pieces, of a hanging support for the parts, a spring throwing the 
curved plates or pole pieces off the wheel, an adjustable stop to 
hold the pole pieces close to the tread of the wheel, a conducting 
coll wound upon the core, anda cireutt for the coil, «See il! ustra- 
tion.) 


481,847. Fire Alarm Telegraph; Andrew J. Coffee, Port 
iand, Me. Application filed May 12, 1892. A fire alarm telegraph 
comprising a controller having operative electrical connections 
with a signal box, auxiliary boxes arranged in series and elec- 
trically connected with the controller, manually-operated means 
for setting the controller mechanism, and automatic locks to per- 
manently lock thefmechanism 





VoL. XX. No, 11. 


Sept. 10, 1892. 


Lamp Factory for Saje.—An incandescent lamp plant of 
modern construction, now running with a capacity of 600 lamps a 
day, can be purchased outright, or an interest in same secured at a 
reasonable price. A rare chance for a good investment is here of- 
fered. Address Hien ErFiciency, 


165 **‘ The Rookery,” Chicago. 


Every Electrical Student and Practical Eng’ neer 
Should Have One.— Mr. J. A. Kammerer, of The Royal Electric 
Company, Toronto, Ogt., states the following regarding *‘ Houston’s 
Dictionary of Electrical Words, Terms and Phrases: ‘I have 
received the new edition of Houston’s Dictionary, and am very 
much pleased with it indeed. 1! think it is a book that should be 
on the table of every electrical student, as well as the practica) en- 
gineer. I would not part with mine for ten times the amount if 1 
could not get another.” 


TRICAL PATENTS. 


481,878. System of Telephony; Elihu Thomson, Swamp- 
scott, Mass, Application filed Feb. 15, 1892. In a system of tele- 
honic transmission a set cf transformers or inductive devices 
he primaries of which are fed by alternating cr varying currents 
of low period and the second ries of which are connected into the 
circuit upon which speech 1s to be conveyed, receivers in t..e 
lines, devices or induction coils with primaries connected to line 
and secondaries connected to current-valying transmitters re- 
sponsive to sound waves. 


481,903. Coin Signal-. ounding Device; Charles W. Hol- 
brook. Windsor Locks, Conn. Application fied Nov. 28 1890 In 
a telephone toll collector, a signal plate having a series of coin 
channels arranged 1n succession across the plate, and the signal 
bells projecting into one or more of the separate com channels. 


Sa 


No, 481,913.—Conpbvi1t FoR ELECTRIC CONDUCTORS. 


481,904. System of Electric Lighting; Ernest Huber, New 
York. Application filed Oct. 7, 1891. The combination of two or 
more circuits and translating devices included therein, a genera- 
tor continually supplying the same, and means whereby the trans- 
lating devices in the successive circuits are placed alternately in 
multiple and in series. (>ee illustration.) 


481,912. Conduit for Electric Conductors; Augus!us Noll. 
Mt. Vernon, N. Y.. A conduit for electric conductors, composed 
of metallic-tube sections and a tubular covering of insulating 
material upon each tube-section. the insulated tubular covering 
projecting at one end of each section, so as to receive into it the 
projecting metallic tube of the next section, the parts bemng 
secured together. 


481,913. Conduit ‘or Elecirfe Conductors; Augustus 
Noll, Mt, Vernon, N. Y. Application filed April 28, leyz. The 
combination, in a conduit for elee:ric conductors, of metalic 
tubes lined with insulating material that adheres to the metal of 
the tubes and coated with insulating material and metallic coup- 
lings’ connecting the metallic tube sections. (See illustration.». - 


481,914. Electric Cireuit Connection; Augustus Noll. 
Mt. Vernon, N. Y. Application filed April 28. 1882. ‘Ihe com- 
bination. with the insulated metallic conductors and the tubular 
insulated metalhe conduits, of a junction box into which the 
ends of the conduits pass; metallic clips for receiving and hclding 
the exposed ends of the metallic tubular conduits, metallic con 


nections between tbe respective clips and blocks, and clamp 
screws for the metallic conductors. 
481,905. Phila- 


) Electrie ae ; Rudolph M. Hunter, 
delphia, Pa. Application filed Sept. 21, 1891. In an electr’c ral- 
way, a slottec conduit arranged along a railway, a suspended 
conductor arranged within the slotted conduit and insulatea 
therefrom, an electrically propelled vehicle, and a current: col- 
lecting device carried by the vehicle, exiending through the slot 
of the ccnduit and having a rearwardly extending pivoted arm 
provided with a contact making an underrunning electrical con- 
nection with the suspended conductor and a spring arranged 
above the slot of the condmit to hold the contact in connection 
with the conductor. 





No. 481,904.—SysteM or ELECTRIC LIGHTING. 


481,916. Electric Central Clock. Nicolaus Prokhorof, Kiev, 
Russia. Application filed Sept. 4, 1891. In combination with an 
intermittently revolving double armed lever and toothed wheel 
a spring suspended lever which coacts with and arrests or par- 
tially arrests the double armed lever befere it has performed half 

a revolution for the purpose of causing the respective end of the 

said lever to engage alternately with the toothed wheel without 

jar or shock. 


481,919. Electric Guest Call; Franklin Benner. Minneapolis, 
Minn. Application filed Oct. 26, 1891. The combination, with 
the clock provided with the hour hand baying a contact spring or 
brush, with contact bracket segments arranged about the dial of 
the clock, movable pins arraged in the bracket and adapted to be 
pushed through same into the path of the end. of the spring. the 
segments being insulated from one another, and means for con- 
necting the same with eall-bells arranged in several rooms ot 
a building. 


Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since 1886 
—can be had for 25 cents. Give dateand number of patent desired 
and address The W, J, Johnston Co, Ltd, Times Ruilding, N.Y. 


